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As a health science student I did not feel that I was adequately prepared to work 
collaboratively with other health professionals in the workplace. My undergraduate 
education and clinical practice focussed only on my specific and exclusive roles and 
responsibilities as an occupational therapist.  I graduated in 1992 with some sense of 
what my professional contribution would be, but I had no insight into how my role 
related to the roles of other health professionals on the health care team. This lack of 
insight into the significance and purpose of my role, made me feel uncomfortable, 
undervalued and vulnerable; and so I began feeling like I had to claim my territorial 
domain of practice. Some of my fieldwork supervisors also felt this way. In one very 
early student placement, I recall one of my supervisors commenting on how it was 
inappropriate for the physiotherapist to conduct a hand exercise program because 
hands “belonged” to the occupational therapist. In another instance I remember some 
physiotherapy students laughing in a derogatory manner when I spoke of an 
intervention that focussed on sensory processing. I was intimidated by these 
experiences and they made me resist wanting to work with other health professionals.  
 
These instances, over the course of my undergraduate education set the scene for how I 
would view, relate to and ultimately interact with 'other' health professionals. As an 
occupational therapist in practice, I continued to feel uncomfortable about whether my 
role was as important as any other member of the health team or how we should work 
together for the benefit of the client. I went about my daily practice continually feeling 
like I had to justify who I was and what I did.  
It wasn’t until I was offered a work supervisor, one year after graduation that I 
developed some sense of professional role affirmation. The reason for this was because 
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the supervisor was not an occupational therapist, but a psychologist. Over time, my 
close collaboration with my psychologist-supervisor helped me realise, in a supportive 
yet defining way, that we needed to work and deliver services together to best meet the 
needs of the client. Through this I learnt that while our roles were similar in many ways, 
it was our unique professional perspectives and approaches that produced 
individualised interventions and outcomes for the client. This could not have been 
possible had we not been asked to physically work together, and interact … 
interprofessionally. 
 
Years later, as an occupational therapy and allied health and health sciences educator, it 
was very clear to me that a focus on establishing and developing strong 
interprofessional relationships is as essential as any other core competency in health 
science education and practice.  Creating an educational framework whereby students 
are taught to feel at ease with the commonalities in their roles yet appreciate the 
uniqueness of each is the challenge we bring to interprofessional health science 
education. This PhD was an opportunity to investigate key factors in interprofessional 
education, how they are measured, the quality of those measures and the sort of impact 
a brief educational intervention might have on factors related to interprofessional 






This thesis is presented in the University of Wollongong “Thesis by Compilation” format, 




This thesis is structured into ten chapters. Chapter 1 is the Critical Review, Chapter 2 
presents study Methods and Chapter 3 describes the sample characteristics and 
provides a cross sectional analysis of the 2013 and 2014 cohort samples. Chapters 1-3 
present study information as traditional thesis chapters and as such contain additional 
detail and content typical of this format. Chapters 4-9 are manuscripts prepared 
according to target journal guidelines. Each manuscript includes their own sections that 
review the literature, present and discuss the findings and propose recommendations. 
Chapter 10 summarises and concludes the study series and PhD key findings.  
 
 
Chapter 1 is a critical review to the thesis. It provides an overview of the constructs 
associated with interprofessional education and includes a review of literature on its 
historical development, policy and contextual drivers and IPE implementation and 
evaluation. It highlights the substantive gaps in the literature to do with a lack of 
theoretical basis upon which IPE measurement occurs and the lack of rigour in both 




Chapter 2 reports on the methodology used in this study. It describes the overarching 
conceptual framework to demonstrate how the study series forms a coherent program 
of research. The chapter also presents the  methodological approach, overall study-
series design, recruitment, data collection and analysis methods and other whole-of 
research-program matters including ethical considerations. 
 
 
Chapter 3 reports on the descriptive characteristics and cross sectional analysis of the 
baseline sample in 2013 and 2014. The cross sectional analysis reports on the 
associations between sample characteristics of gender, age and course and the three 
measures of interest; the Readiness for Interprofessional Learning Scale (RIPLS), the 




 Chapters 4-7 report on the validity and reliability studies conducted on the three 
measures used in this study; RIPLS, IEPS and PIS, with first year health science students. 
In Chapter 4 a scoping review of RIPLS psychometrics as reported in the published 
literature provided a summative review and evaluation of the instrument’s utility, 
reliability and validity. In Chapters 5-7 psychometric investigations of the RIPLS, IEPS 
and PIS with first year health science students are reported and valid and reliable 




Chapters 8-9 report on the predictors of positive IPE readiness (RIPLS), 
interprofessional relations (IEPS) and professional identity (PIS) based on sample 
characteristics, time and three different interprofessional education interventions 
implemented first in 2013 and replicated in 2014. The study uses the revised and 
validated measures described in Chapters 4-7. 
 
 
Chapter 10 presents a summary of the key finding of this thesis and proposes 
recommendations for future IPE policy, practice and research. 
 
Ethical approval for the research presented in this thesis was granted by the Human 
Research Ethics Committees from the University of Wollongong (HREC number 
HE13/030) and Western Sydney University (HREC number H10114). Local study 
approval to conduct this research within the School of Science and Health was granted 
by Professor Gregory Kolt, Dean, School of Science and Health, Western Sydney 









Background: Over the last 25 years there has been concern that the health workforce is 
not ready to effectively address growing demands for health care in Australia and 
globally (Health Workforce Australia, 2014; World Health Organisation, 2006). Further, 
there is evidence that quality of care and patient safety can be compromised if the 
health workforce is not aligned to the demands of care (Dunston al., 2009). A health 
workforce must operate efficiently, effectively and safely to provide good quality care.  
Teams, comprising a range of health personnel with different professional and 
disciplinary backgrounds, are now common in health care services. Integrating the 
contributions of team members to provide coordinated, effective patient centred and 
outcome-orientated care has been identified to be a challenge. Each bring discipline or 
profession specific expertise yet good teamwork requires multidisciplinary, 
interdisciplinary or interprofessional approaches to care.  
Health professionals need to be able to work effectively together in practice. 
Interprofessional education (IPE), whereby students are taught in situations where they 
“learn with, from and about each other” (Centre for Advancement of Interprofessional 
Education, 2002, online) has been identified as one way of achieving this. In 
undergraduate health science, IPE enables students to better understand the value and 
contribution of each health professional on the team, ways in which to interact 
purposively and in doing so, IPE helps establish a stronger sense of identity and 
teamwork. The assumed outcome of IPE is that students will: (a) be more willing to 
engage interprofessionally; (b) have a stronger professional identity; (c) have more 
positive perceptions of their own professional identity; and (d) have more positive 
perceptions about the way other professions will perceive them. 
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IPE was a pedagogical approach proposed in the 1990’s in response to the 
renewed interest to enhance health professional collaboration and teamwork in the 
workplace. Its assumptions were so appealing that the interest and response from 
academics and researchers to implement this framework in health education was swift. 
Consequently a number of IPE programs were implemented and evaluated. The first of 
these were developed for health practitioners as part of their continuing professional 
education.  
The need to have these teamwork and collaboration skills in newly qualified 
graduates meant that IPE was soon embedded as part of pre-certifying undergraduate 
and postgraduate health profession education (Carpenter & Dickinson, 2016). Pre-
certification students, particularly those in the early stage of their course, have been 
shown to be positive about IPE (Anderson & Thorpe, 2008; Coster et al., 2008; 
Horsburgh, Lamdin, & Williamson, 2001; Saini et al., 2011). There has, however, been 
limited research that goes beyond describing student perceptions and very few studies 
that examine IPE intervention effects. To date, most student IPE intervention research 
has focussed on student perceptions in response to IPE initiatives, using pre/post 
designs with modest non-randomised samples. Few randomised control trial studies 
have been done, and none of these have investigated first year commencing students in 
a broad range of health science disciplines. The present study will fill this gap. 
Study aim: The aim of this study is to evaluate the impact of three IPE interventions with 
first year health science students and to identify which of the three produced the 
greater effect in interprofessional readiness, relations and identity at post-intervention 
and five months follow-up. 
Methods: A cluster randomized control trial design was used, with accompanying 
instrument validation studies and cross-sectional descriptions of sample characteristics. 
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All students received a five week IPE intervention which was embedded into a 
compulsory introductory health science subject offered in the first semester of the first 
year of study; weeks 7,9-11 (week 8 was a student break week) were the same for all 
students and week 12 was characterised by one of three conditions: a tutorial using a 
case-based activity with interprofessional groups focussing on teamwork; a tutorial 
using a case-based activity with uniprofessional groups focussing on discipline specific 
roles; and a  tutorial activity with uniprofessional groups focusing on professional 
identity.  Students were randomised by tutorial group. Baseline data was collected 
before the first week of intervention; post intervention data was collected in the week 
following the intervention completion, and follow up data was collected five months 
after intervention completion.  
The Readiness for Interprofessional Learning Scale (RIPLS) (Parsell & Bligh, 
1999) Interdisciplinary Education Perception Scale (IEPS) (Luecht, Madsen, Taugher, & 
Petterson, 1990), Professional Identity Scale (PIS) (Brown, Condor, Mathews, Wade, & 
Williams, 1986) and questions relating to age, gender and course of enrolment were 
administered to first year undergraduate health science students six weeks after course 
commencement (baseline), after intervention, and at follow-up. Student participants 
were enrolled in one of 11 pre-certification or pre-employment courses: occupational 
therapy, physiotherapy, podiatry, paramedicine, therapeutic recreation, traditional 
Chinese medicine, health promotion, health services management, sports and exercise 
science, physical development health and education (PDHPE) and a pre-major health 
science course.  
Administration of the RIPLS (Parsell & Bligh, 1999) measure was piloted in 2012 
with a cohort of N=645 first year commencing occupational therapy, physiotherapy, 
podiatry, therapeutic recreation, traditional Chinese medicine, health promotion, health 
19 
 
services management, sports and exercise science, personal development health and 
physical education (known as PDHPE) and pre-major health science course discipline 
students.  The intervention study was implemented in 2013 with N=242 students. The 
intervention study was replicated in 2014 with N=455 students.  
Analysis: Data from 2012, 2013 and 2014 cohorts were aggregated and reported 
using descriptive and inferential statistics to characterise the samples. Data from 2012, 
2013 and 2014 was pooled to examine psychometric properties of the standardised 
measures (PIS, IEPS and IEPS). These validated versions of the instruments were then 
used in the intervention impact analysis. Intervention effect was evaluated using 
generalised estimating equation (GEE) approaches in the 2013 and the 2014 studies.    
Results: 1. Sample characteristics (cross sectional study). The pooled dataset was 
predominantly young with a mean age of 20.4 years (median 18 years) and 
proportionately balance by gender (females=52%). The discipline courses most 
represented in the sample were sports and exercise science, PDHPE and occupational 
therapy. A multivariate GEE analysis of sample attributes and baseline scores found that 
females and older students aged 23 years and over produced a statistically significant 
increase in the coefficients for IEPS and PIS, but not for RIPLS. Compared to podiatry, 
Traditional Chinese medicine students were significantly associated with an increase in 
RIPLS but a decrease in IEPS and PIS coefficients. In contrast, occupational therapy 
students were statistically associated with an increase in IEPS and PIS. 2. RIPLS Scoping 
review. The RIPLS scoping review revealed 34 studies had reported instrument 
psychometrics. There are currently 15 versions of the instrument; with varied numbers 
of items and subscales. A critical review of administration protocols indicated that 
scoring protocols varied and there were some studies that did not report the reversal of 
negatively phrased items. Factor analyses mostly used varimax rotation (a method not 
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typically used in attitudinal assessments) and not all studies reported on the adequacy 
of their sample size. A thematic analysis of these findings identified that the 
psychometric development of RIPLS may have been compromised and instead is 
represented by themes of inconsistent and unreliable measurement and poor construct 
3. RIPLS Psychometric study. N=1703 participants were included in this study. This 
psychometric study first analysed baseline data using three different RIPLS versions. 
Two of these versions were those published by Parsell and Bligh (1999) and McFadyen 
et al. (2005). The third, yet unpublished version, involved reverse-scoring all negatively 
phrased items (10-12, 17-19). Cronbach alpha was strongest in this third version where 
all negatively phrased items were reverse-scored. A factor analysis of version three, 
using oblique rotation was conducted. Reliability increased when items 17-19 were 
omitted. Results suggested that a 2-factor 16-item version of RIPLS for this first year 
sample was a valid and reliable measure of readiness for IPE. Cronbach alpha was 
strong for the whole instrument (0.89) and subscale 1 (0.92) and subscale 2 (0.83). The 
total instrument and subscale reliability statistics for the version produced in this study 
was stronger than any previously published. The RIPLS as a 2-factor 16-item instrument 
was recommended as a reliable and valid measure of readiness for IPE with first year 
health science students. 4. IEPS Psychometric study. N=1048 participants included in 
this study. Baseline scores were analysed and compared using three previously 
published versions of the IEPS (Leitch, 2014; Luecht et al., 1990;  McFadyen, Maclaren, 
& Webster, 2007). The original Luecht et al. version (1990) produced the strongest 
reliability (alpha Cronbach=0.91). A principal components analysis revealed a 3-factor 
16-item solution and explained 61.65% of the variance. Thematic analysis of the items 
within the three factors identified three constructs; Cooperation, Competency and 
Autonomy and Prestige. Alpha Cronbach of this remodelled version of IEPS produced 
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the highest internal consistency (0.93) for this first year sample. Compared to 
previously published studies, this remodelled IEPS is the only version that has produced 
acceptable Cronbach alpha for each of its three subscales (0.86, 0.89, and 0.72). The 
IEPS as a 3-factor-16 item instrument was recommended as a reliable and valid 
measure of interprofessional relations. 5. PIS Psychometric study. N=1091 participants 
were included in this study. A principal components analysis with oblique rotation was 
conducted using baseline data. Negatively phrased items 6-10 were reverse scored. 
Results support the use of all original 10 items with 2 factors as identified in the original 
version.  The overall instrument Cronbach alpha was strong (0.86). All discipline 
courses except for Traditional Chinese medicine produced a total score Cronbach alpha 
coefficient at or above 0.81. Traditional Chinese medicine produced a Cronbach alpha 
coefficient of 0.69. The Occupational therapy, Physiotherapy and Health Services 
management courses produced the strongest coefficients. Male and female subgroups 
also produced comparable strong alpha coefficients of 0.85 and 0.87. This is the first 
study to have examined the psychometric suitability of the original PIS (Luecht et al., 
1990) with a large first year health science cohort. The PIS was recommended as a valid 
and reliable measure of professional identity with first year health science students. 
6. 2013 RCT study. N=242 participants were included in this study. A per protocol and 
ITT analysis was conducted. Three levels of analysis including two multivariate 
regressions using GEE provided a robust analysis of data. All three intervention 
conditions produced a statistically significant increase in student readiness for IPE. 
Professional identity was significantly increased by Intervention 1 and decreased by 
Interventions 2 and 3. The effect for interprofessional relations as measured by the IEPS 
was inconsistent in that scores significantly decreased post intervention but then 
increased at follow up. The influence of sample attributes was also investigated. There 
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was no gender or age effect on RIPLS. However, compared to podiatry, students from 
occupational therapy, health science and sports and exercise science increased the 
RIPLS coefficient; physiotherapy produced a significant decrease in readiness for IPE. 
Females and older students produced an increase in IEPS at post intervention. A 
significant decrease in IEPS was detected for traditional Chinese medicine at post 
intervention; an increase for those in physiotherapy, occupational therapy and sports 
and exercise science was reported at follow up. Females and older students produced 
an increase in professional identity at post and follow up. Compared to podiatry, 
student from sports and exercise science, occupational therapy and physiotherapy also 
increased the PIS coefficient; a significant decrease in PIS was produced for traditional 
Chinese medicine students at post. 
7. 2014 RCT replication study. N=455 participated. This study replicated the study 
from 2013.  The per protocol and ITT analysis was repeated. Similar significant ITT 
findings at post intervention were that all three conditions increased readiness for IPE 
and that professional identity was increased by Intervention 1 but decreased by 
Conditions 2 and 3. Results for interprofessional relations did not support those from 
2013, but Conditions 1 and 2 produced a significant positive effect at post and follow up 
in 2014. Like in 2013, there was no gender or age effect for RIPLS at post or follow up, 
but females and older students had stronger PIS scores at all time points. However in 
contrast to 2013, there were no gender or age effects for IEPS at post intervention. The 
effects for course varied between the two years, but in 2014 at post intervention, 
readiness for IPE increased for traditional Chinese medicine students; significant 
positive effects for occupational therapy, sports and exercise science, paramedicine and 
health science were observed at follow up. At follow up, physiotherapy became 
significantly less positive about IPE but their interprofessional relations and 
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professional identity increased at follow up. Interprofessional relations also increased 
for occupational therapy and paramedicine at post intervention. This positive effect for 
occupational therapy was sustained at follow up. At post and follow up, professional 
identity increased for occupational therapy. Traditional Chinese medicine had a weaker 
identity at post, but this increased at follow-up.  
 
Conclusions: The RIPLS, IEPS and PIS are reliable and valid measures of IPE attributes in 
first year health science students. The influence of sample characteristics on measures 
of readiness, interprofessional relations and professional identity varied. Consistent 
associations for 2013 and 2014 at post and follow up were that gender and age had no 
effect on IPE readiness; females and older students aged 23+ years had stronger 
professional identity. Significant effects can be achieved in first year health science IPE. 
This study demonstrated a consistent positive effect for IPE readiness for all three 
interventions at post intervention. Professional identity was increased by 
interprofessional groupwork that focussed on teamwork, but decreased for 




1. Chapter 1 Critical overview 
1.1 Introduction 
This chapter introduces the PhD study series to provide a study context, a detailed and 
coherent outline of the questions explored and methods used to answer questions. 
Results are presented in study chapters and findings are discussed within each chapter 
in the “Discussion” section of the draft journal manuscript.  There is therefore no 
separate Discussion Chapter in this thesis. Instead the last chapter summarises key 
findings and implications for research, policy and practice. 
 
In line with the guidelines for submission by compilation (University of Wollongong, 
2014), this chapter thus presents: 
• a ‘context statement’ which provides an overarching background to the program 
of study; 
• a review of literature to contextualise the study and highlight the gaps in 
evidence;  
• research questions and the relevant chapters where answers are found; and 
• theoretical and methodological components to the research will also be 
introduced here and then revisited in subsequent “manuscript style” chapters in 
line with target journal guidelines.  
The final chapter, Chapter 10, will summarise the study findings and identify 
recommendations for future education practice, policy and research.  
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1.2 Interprofessional education 
1.2.1 Changing workforce demands underpin interprofessional practice 
The global health workforce is in crisis. There is an international shortage of health 
professionals (World Health Organisation, 2014). According to a recent World Health 
Organisation (WHO) publication that sets thresholds on workforce availability, “83 
countries fall below the threshold of 22.8 skilled health professionals per 10 000 
population” (WHO, 2014, p. vii).  In addition there is also concern that the current health 
workforce is aging and that replacement of personnel is an increasing problem (WHO, 
2014, p. ix). These concerns are not new. In 2006, WHO identified the same concern: the 
health workforce was not ready to meet the growing health care demands of the world 
(World Health Organisation, 2006).  
In Australia, the site of this study, the same healthcare workforce concern has been 
expressed (Health Workforce Australia, 2014). Projected demographic trends show the 
ratio of working people to those over 65 years of age will drop from 5:1 to 2.7:1 by 2050 
(Health Workforce Australia, 2014).  Further increases in the incidence of chronic 
disease will also add to the pressure on the Australian health system (Dunston et al., 
2009). Workforce shortages have also been identified for Australia (Health Workforce 
Australia, 2014). National partnership agreements have been identified as one way to 
improve workforce capacity, utilisation, recruitment and planning (Health Workforce 
Australia, 2014); these include agreements relating to education and training. 
In addition to concerns about the quantity and availability of health care workers at 
global and national levels, health care quality is also a potential area of risk. Concerns 
related to compromised service quality and patient safety, have been identified in both 
international and national publications (Dunston et al., 2009; World Health 
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Organisation, 2006, 2010). Profession-specific and interprofessional issues have been 
identified. For example, in a report commissioned by the Australian Learning and 
Teaching Council for Work Health Australia, breaches to patient safety were associated 
with a lack of competent team work required for effective health service delivery 
(Dunston et al., 2009).  The same report stated that the recurring theme to 
investigations regarding client safety conclude that “ineffective teamwork [was the] 
underlying cause of many adverse events” (p. 8). The combined challenges of workforce 
supply and quality of care create conditions where new models of professional practice 
need to be considered.  
Collaborative teamwork between health professionals has been identified as a safe 
and effective way forward to cater for increasingly diverse and complex health needs in 
Australia and internationally (Dunston, 2012; Dunston et al., 2009; WHO, 1988, 2010, 
2014).   Health profession graduates need to be   better prepared for team work which 
has been identified to be the backbone of the ‘collaborative practice ready’ workforce 
needed in the 21st Century (WHO, 2010, 2014).  “Collaborative practice ready workers” 
can competently “work in an interprofessional team”, thus strengthening the health 
system by optimising the skills of team members and sharing case management 
responsibilities (WHO, 2010, p. 7). Interprofessional education has been identified as a 
way to teach health professionals-in-training how to work as collaborative team 
members.  
1.2.2 Interprofessional education (IPE) enables a collaborative practice-ready 
workforce 
Interprofessional collaboration and education is proposed to be one way of achieving 
the “collaboration-ready” health care workforce (WHO, 1988, 2006, 2010).  
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Interprofessional education (IPE) is defined as any situation where students or 
practitioners from different professions or disciplines learn “with, from and about each 
other” (Centre for Advancement of Interprofessional Education, 2002). The premise of 
this pedagogical framework is that if practitioners or students from varying 
backgrounds interact with each other during the learning process, then they are more 
likely to learn how to work effectively together in practice. This idea was first proposed 
by a WHO study group on multiprofessional education of health personnel in 1988. 
They espoused that multiprofessional education would enable “students of different 
health professions [to] learn together the skills necessary for solving the priority health 
problems of individuals and communities that are known to be particularly amenable to 
team-work. The emphasis is on learning how to interact with one another” (WHO, 1988, 
p. 5). In this same WHO report, the study group suggested that the term 
‘multiprofessional’ could be used interchangeably with the term ‘interprofessional’ and 
defined as groups of students learning together, “with interaction as an important goal” 
(p. 7).  
There is growing evidence that IPE enhances health students’ positivity, 
willingness and skill to collaborate (Hammick, Freeth, Koppel, Reeves, & Barr, 2007; 
Lapkin, Levett-Jones, & Gilligan, 2013; Reeves et al., 2010). Well-planned 
interprofessional activities at both the professional preparation levels (also known as 
pre-certification or pre-qualification) and post-certification levels (also known as 
continuing professional development or continuing education) can achieve 
collaboration related objectives which influence teamwork (Barr, Koppel, Reeves, 
Hammick, & Freeth, 2005). IPE is thus an essential component of health professional 
preparation courses (Solomon, 2010). IPE helps undergraduate (pre-qualification) and 
post-graduate (post registration) trainees achieve collaboration related objectives that 
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will positively influence teamwork, help achieve common knowledge bases, and 
enhance reciprocal attitudes (Barr et al., 2005).  
Early forms of IPE were reported in the 1960’s, but as Carpenter and Dickinson 
(2016) note these were predominantly local initiatives characterised by being “reactive 
[to local needs], isolated and relatively short-lived” (p. 6). However, over time the shift 
to this pedagogical approach became more proactive and collaborative and focussed 
first on interprofessional education among qualified practitioners (Carpenter & 
Dickinson, 2016). Post certifying IPE remains to be the focus of most IPE research to 
date (Carpenter & Dickinson, 2016). 
Professional preparation courses can occur at undergraduate and post graduate 
levels. In Australia, medical, nursing and allied health professions have pre-certification 
training at both undergraduate and postgraduate levels. Typically, undergraduate 
courses have students who are predominantly school-leavers who, having completed 
the final year of schooling, apply for enrolment in a discipline specific or profession-
specific courses. Most undergraduate students are therefore under 20 years of age. 
Post-graduate professional preparation courses in Australia are most common for 
medicine and clinical psychology, however nursing and allied health courses are 
becoming more common but the bulk of students in these professions are 
undergraduates.  
Professional preparation courses in Australia are accredited both by universities 
and by professional societies/ associations. Courses need to meet institutional 
requirements for the level of degree (eg. the Australian Qualifications Framework 
specifies Level 7 learning outcomes for a Bachelor degree, Level 8 for an honours degree 
and Level 9 for a masters coursework degree) . In addition they need to meet 
professional society requirements for accreditation or recognition. For example: only 
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graduates of an accredited occupational therapy or physiotherapy course will be eligible 
for government registration as an occupational therapist or physiotherapist; 
alternatively graduates of an accredited exercise and sports science program have a 
quality standard not demonstrated in other courses even though as practitioners they 
do not have to be registered.  
IPE must therefore be implemented in both professional accreditation and 
higher education policy contexts. Since many professional accreditation requirements 
and processes are discipline specific in their focus, this can create challenges in course 
design and implementation when limited hours and resources need to be allocated 
across profession specific subjects, interprofessional subjects and subjects related to 
either the degree field of study (eg., applied science) or institutional attributes (eg., 
requirements for breadth electives outside the field of study). The policy and course 
delivery context may have limited the rapidity with which IPE initiatives have been 
embedded in mainstream professional preparation curricula in Australia. 
This is different to the United Kingdom, where government health policy 
directives for greater interprofessional collaboration were the main impetus for 
inclusion of IPE in pre-certifying training (Pollard, Sellman, & Thomas, 2014). Parsell 
and Bligh (1998) associated the need for “shared learning” in response to changes in the 
National Health Service (NHS) in the late 1990’s (p. 522). Carpenter and Dickinson 
(2016) state that the NHS Plan (Department of Health, 2000) affirmed the principles of 
the directive and proposed an implementation strategy to promote an integrated health 
service. In doing so it discouraged a demarcation of professional and service roles, 
instead recommending an integrated service “around the needs of the patient” (NHS, 
2000, p. 10). The plan recommended that all NHS staff and students preparing for a 
career in the health professions, would engage in education which included modules 
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based on a common program of core skills. The NHS (2000) only identified one of these 
core skills – “communication”. It did not describe how programs would be implemented 
but it stated that the foundation program would allow “students and staff to switch 
career and training paths more easily” (NHS, 2000, p. 86).  
In the United Kingdom, the changed NHS employment requirements directly 
affected health profession curricula as follows. If graduates were to be employable, they 
needed to demonstrate skills and knowledge required for working in interprofessional 
teams. For pre-certifying institutions, a shift was thus required from discipline specific 
training to an educational model which taught common and core knowledge and skills 
to mixed groups of health students.  Training institutions and course staff responded to 
this context with their own interpretations of what was required, as the NHS policy was 
ideological rather than practical in scope. This underpinned the pragmatic nature of 
early IPE initiatives, the emphasis on implementation rather than evaluation for some 
years, and the atheoretical approach typical of many programs.  
According to Oandasan and Reeves (2005), IPE first commenced in Australia at 
the University of Adelaide. However literature suggests that IPE progressed slowly 
because of a lack of “common ground”. Dunston et al. (2009) in their Learning and 
Teaching Report for Interprofessional Practice in Australia stated that IPE  “health 
professional pedagogy and health professional practice were identified as two 
competing, diverse and occasionally oppositional perspectives” (p. 8). Furthermore, 
collaboration even within the perspectives of professional education or professional 
practice was slow because of the competitiveness between institutions, for example 
competition for research funding (Dunston et al., 2009).  
In the mid- to late-2000s, curriculum changes needed to develop graduate 
capacity for interprofessional practice were profound and in Australia they seemed a 
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long way off. Despite common foundation knowledge and skills, students studying for 
careers in health were traditionally taught in isolation of each other (Margalit et al., 
2009; McNair, 2005). Called “uniprofessional” education, this framework dominated the 
training landscape, underpinning curricula which aimed to prepare graduates to work 
competently in their own profession, often by having curricula that demonstrated 
adherence to distinct profession-specific course accreditation requirements of societies 
and associations (McNair, 2005).  Attainment of professional status through possession 
of a distinct body of knowledge and claiming “cognitive exclusivity” (McDonald, 1995) 
reinforced the need for profession specific training so that courses helped distinguish 
one profession and their education from others (McNair, 2005). These characteristics of 
uniprofessional education are counterproductive to notions of interprofessional 
education and practice because instead of drawing on the commonalities in the group 
these characteristics serve to differentiate them (McNair, 2005). 
With a shift in employer expectation first in the United Kingdom, then through 
WHO international statements and now across many health services across the world, 
uniprofessional curricula have been exposed as having gaps in student preparation for 
the multiprofessional work environment. A report  from the Commission on Education 
of Health Professionals for the 21st Century, (Frenk et al., 2010) published in Harvard, 
Boston, found deficiencies in graduate interprofessional competencies: they had 
problems in appreciation of patient needs, teamwork, gender stratification, and 
disregard for the broader context while focusing specifically on discipline specific 
issues. This report suggested remediation was possible through five strategies, one of 
which was to promote interprofessional or trans-professional education.  
Traditional uniprofessional courses have been described as ‘professional silos’, 
where profession-specific identities are nurtured and relationships based on power and 
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competition are reinforced (Margalit et al., 2009; McNair, 2005). Uniprofessional 
education, by focussing on graduate discipline specific competencies is proposed to 
have eroded workplace interprofessional collaboration because exposure to and valuing 
of other health professions is limited or absent ((Margalit et al., 2009; McNair, 2005). 
The challenge for educational institutions is thus not just restricted to changing 
curricula to incorporate IPE into pre-certification. They also need to balance the 
requirements of profession-specific accreditation with the interdisciplinary demands of 
IPE , in an environment where professional institutions are attempting to preserve the 
status quo, and restrict title use (Barr, Helme, & D'Avray, 2011; Carpenter & Dickinson, 
2016).  
IPE in pre-certification curricula can thus be perceived not just as an innovation 
to enhance employability and graduate competence, but as a threat to power and 
professional identity (Barr et al., 2011; Carpenter & Dickson, 2016).  The introduction of 
IPE is thus a balance between assuring profession or discipline-specific competence in 
graduates and enabling development of capabilities to underpin effective practice in 
multiprofessional teams; most discourse associated with effective health profession 
education is that both interprofessional and uniprofessional education are required 
(Barr et al., 2005). Otherwise, as Carpenter and Dickinson (2016) state, “the need for 
any particular profession would be clearly undermined” (p. 35).   
 
1.2.3 IPE internationally and nationally 
An international review of IPE was commissioned in 2008 by the World Health 
Organisation (Rodger & Hoffman, 2010). It found that IPE was often implemented in 
pre-certification and continuing professional development programmes on a voluntary 
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basis, often without any explicit learning outcomes or assessment, and that it was 
offered by untrained facilitators. Furthermore, IPE was commonly not formally 
evaluated. These international findings are reflected in Australia. A recent national audit 
of pre-registration IPE in Australia conducted by The Interprofessional Curriculum 







These significant limitations are of concern. As part of the 2013 audit IPCRCA thus 
categorised and proposed a developmental “3-Phase” model to sequence the 
introduction of IPE pedagogy into health profession curricula (IPCRCA, 2013).  
In Phase 1, students are equipped with ‘health professions literacy’ and provided 
with a history, theoretical underpinning and roles and responsibilities of the major 
health professions (Rogers, Chan, & Buys, 2012).  
Phase 2 involves interprofessional activities based on simulated professional team 
experiences in a controlled and safe environment. These activities include problem-
based learning with cases undertaken by an interprofessional student team,  with 
simple hypothetical cases at one end (Phase One) to complex case simulations in 
enriched simulation environments at the other (Phase Two) (Rogers et al., 2012). The 
“National Health Care Team Challenge” in Australia (Moran, Boyce, O'Neill, Bainbridge, 
& Newton, 2007) is an example of a Phase 2 type of interprofessional activity.  
localised, opportunistic, adaptive and creative, but existing on  
the margins of the curriculum; minimally resourced and, as a  
consequence, frequently unsustainable; fragmented both 
within and across universities and the higher education 
sector; and, without mechanisms to share information, share 
learning, develop research and build knowledge and capacity.  
(IPCRCA, 2013, p. 10) 
34 
 
Finally, Phase 3 IP activities are taken in the final years of a professional 
preparation course and involve interprofessional experiences with a real 
interprofessional team and a real client. Most of Phase 3 level IP activities are presumed 
to be integrated in regular fieldwork or workplace based experiences that are 
embedded systematically into the health course with a greater focus in the latter years 
(Rogers et al., 2012).  
When this 3-Phase developmental sequenced model was applied to analyse IPE 
interventions in the audit, it was found that the majority of IPE interventions were from 
Phases 2 and 3 and there were very few IPE initiatives conducted in the first year of 
study or at Phase 1 (The Interprofessional Curriculum Renewal Consortium Australia, 
2013).  There is thus a gap in evidence relating to Phase 1 initiatives and evaluation of 
the impact of such initiatives.  
1.2.4 Conceptual and theoretical approaches to IPE 
The pragmatic approach taken to IPE interventions previously identified, aligns with a 
general lack of theoretical approaches to  underpin IPE activities and evaluations 
(Cooper, Carlisle, Gibbs, & Watkins, 2001; Craddock, O-Halloran, Borthwick, & 
McPherson, 2006). Typically IPE interventions such as clinical placement in 
multiprofessional teams are implemented then evaluated independent of an 
underpinning theory or conceptual framework.  
A qualitative study by Nisbet, Hendry, Rolls, and Field (2008) is a good example. In 
this study, senior medical, nursing and allied health students involved in an 
interprofessional clinical placement explicated three key themes that were considered 
by participants as outcomes of the program. These were: (1) an increased 
understanding of other professionals’ roles; (2) knowledge of teamwork, team roles and 
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the importance of team in the health setting; and (3) improved communication skills, in 
particular confidence in speaking up in an interprofessional team situation. Theoretical 
underpinnings of what was done, where, why and with whom, were not described.  
In a recent exploratory review of undergraduate interprofessional education 
evaluations, only 5% of studies referred to a specific theoretical framework 
(Thistlethwaite, Kumar, Moran, Saunders, & Carr, 2015). These findings augment the 
concerns noted earlier in this section by Barr et al. (2005) and  Clark (2006) who also 
found that the field of IPE required more “sustained theorising to move it forward in 
both practice and research domain” (p. 578).  
Although explicit theoretical underpinnings are rare in program or intervention 
descriptions, three practice based models have been presented in IPE literature and are 
now reviewed. These are the “3-P” model, the “Nelson et al., IPE curriculum model” and 
the “interprofessional capability framework”.  
A “3P” (presage, process, product) model, first proposed by Dunkin and Biddle 
(1974) to describe teaching and classroom interaction, was later adapted by Biggs 
(1993) to describe the multiple levels that influence student learning from a cognitive 
systems approach. This model uses a systems theory approach to understand the 
phenomena of student learning. In the 3P model ‘Presage’ refers to the socio-cultural-
political context and the characteristics of teacher and learner. ‘Process’ refer to the 
actual teaching and learning activities that take place and ‘Product’ refers to the 
outcomes of learning. Applications of the model have been made to the IPE context to 
assist educators to understand the systemic influences and effects of IPE on student 
learning (Della Freeth & Reeves, 2004).  Two systematic review studies have also used 
the 3P model to provide a qualitative narrative for the foci of IPE evaluation studies 
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included in their analyses (Hammick et al., 2007; Reeves et al., 2016). To date the 3P has 
not been used prospectively to design or evaluate IPE interventions. 
Nelson, Tassone, and Hodges (2014) describe an IPE curriculum model established 
at the University of Toronto by the Centre for Interprofessional Education Faculty which 
set out conceptual underpinnings. The IPE Curriculum Model uses a core competency 
based framework anchored around three constructs from the university’s “Framework 
for the Development of Interprofessional Values and Core Competencies” (Nelson et al., 
2014). The three constructs are: (1) Values and Ethics; (2) Communication; and (3) 
Collaboration.  
‘Values and Ethics’ focuses on the relationships within the health care teams and 
included patient/client, practitioner, community and self. ‘Communication’ focuses on 
the important skills of engagement, listening, dealing with conflict and receiving and 
giving feedback. Finally, ‘Collaboration’ introduces interprofessional theory and roles 
and responsibilities within the interprofessional team (Nelson et al., 2014).  
Each construct is embedded into the curriculum “longitudinally through the phases 
of Exposure (introduction), Immersion (development), and Competence (entry to 
practice)” (Nelson et al., 2014, p. 51). Students engage in continuous reflection, learning 
and formative assessment as they progress through the phases (Nelson et al., 2014). 
Like the “3P” model, the framework identifies underlying constructs, but there is no link 
to over-arching pedagogy or professionalisation theory.  There is no reference to 
theoretical models that underpin the development or conceptualisation of values and 
ethics, communication and collaboration constructs, nor the three learning phases of 
exposure, immersion and competency. It is thus typical of the pragmatic approach to 
IPE described earlier. 
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Finally, the last model is the “interprofessional capability framework” (Gordon & 
Walsh, 2005). This articulates the capabilities, domains and learning achievement levels 
for students working towards interprofessional capability (Gordon & Walsh, 2005). 
Capability is described as “the extent to which students can apply, adapt and synthesise 
new knowledge in different service contexts” (Gordon & Walsh, 2005, p. 28). IPE 
capability is structured within four domains: (1) Knowledge in Practice; (2) Ethical 
Practice; (3) Interprofessional Working; and (4) Reflection (learning).  
‘Knowledge in Practice’ represents an understanding of professional regulations 
and the functions and processes of a team. ‘Ethical Practice’ represents patient 
participation in decision making within the team and the need to be responsive to 
requirements of the law and of other professional frameworks. ‘Interprofessional 
Working’ is about participation, patient assessment and communication strategies and 
co-mentoring across professions. Finally, the ‘Reflection’ domain refers to the use of 
reflection in practice, evidence-based practice and ongoing professional development 
(Gordon & Walsh, 2005).  
Each of these domains is allocated three levels of capability based on a student’s 
ability to “apply, adapt and synthesise the new knowledge in different service contexts” 
(Gordon & Walsh, 2005, p.28). The framework is proposed to be used in the 
measurement of IPE capabilities but no direct application of this in practice or research 
is provided. Like the “3P” and Nelson  et al. frameworks, this model characterises what 
is to be learned in what sequence, but particular theories of pedagogy or 
professionalization are not linked – so again it is a practice based model.  
Theories are important because they elucidate the conditions, processes and 
outcomes associated with an educational approach or intervention designed to prepare 
students for professional practice roles. The three approaches described above lack 
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theoretical depth with regard to a pedagogical frameworks underpinning teaching and 
learning strategies used in IPE programs.   
In their foundation paper for the RIPLS, Parsell and Bligh (1999) explain how 
“relationships between different professional groups... collaboration and teamwork… 
roles and responsibilities… [and] benefits to the patient [and[ professional practice” 
represent four key dimensions of interprofessional learning (p. 96). These four 
dimensions were derived from theoretical perspectives that underpin and inform 
health, adult learning and inter and intra-group understanding – all elements of IPE. 
These will now be discussed.  
1.2.5 Theoretical perspectives that inform IPE approaches 
1.2.5.1 Education theories informing teaching and learning professional in 
training 
Educational theories have been used to underpin IPE. Two approaches that underpin 
educational frameworks for IPE are: adult learning theory; and reflective practitioner 
theory. These are now briefly reviewed. 
Adult learning theory is based on the notion that self-learning or self-direction in 
learning is more effective for adults (Knowles, 1984). Learning is highly individualised 
and students are assumed to use their previous knowledge and experience (Knowles, 
1984). Recently published IPE strategies that facilitate adult learning include problem-
based learning (O'Rourke & Brown, 2017), case-based learning (Nasir, Goldie, Little, 
Banerjee, & Reeves, 2017; Sweet et al., 2017), experiential (Dolce, Parker, & Werrlein, 
2017), simulation (Wang & Petrini, 2017) reflection (Jackman, Mayan, Kutt, & Vohra, 
2017), and portfolio-based learning (Domac, Anderson, & Smith, 2016).  
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Reflective practitioner theory is based on the work of Schon (1987) and 
describes the process whereby a professional engages in a “dialogue of thinking and 
doing” and produces greater learning and skill (p. 31). It originated as a means of 
learning through reflection for professionals or practitioners and was later applied to 
teachers (Calderhead, 1989) and students (Homard, 2012). Schon describes the 
reflective process as ‘artistry’ in the way in which it shapes behaviour and deepens 
learning (Schon, 1987). Reflective practitioner theory aims to ensure that learning is 
meaningful by encouraging practitioners to reflect on new knowledge in relation to past 
experiences (Craddock et al., 2006). It has been applied in health professions including 
nursing (Hallett, 1997), medicine (Mickleborough, 2015) and allied health (Caty, 
Kinsella, & Doyle, 2015; Mackey, 2014).  
Reflection is particularly important in IPE because students are often required to 
tackle issues to do with hierarchy, role blurring, role boundaries, leadership, 
communication, decision-making and respect (Oandasan & Reeves, 2005). Facilitating 
reflection on new knowledge in relation to past experience as part of IPE learning 
allows students to reframe their perspectives and actions during actual 
interprofessional interactions. Schon (1987) called the process ‘reflection in action’. 
‘Reflection on action’ is also considered important as it allows students to look back on 
experiences and consider how the event influenced them and the outcome (Schon, 
1987).  
Adult Learning Theory has been identified as the theory most commonly 
associated with IPE (Carpenter & Dickinson, 2016; Craddock et al., 2006). In an early 
systematic review on IPE evaluation studies conducted by Barr et al. (2005) only a 
quarter of studies were identified to be informed by theory and in most instances, these 
applied Adult Learning and Reflective Practitioner Theory (Carpenter & Dickinson, 
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2016). The remainder did not specify any theoretical framework that underpinned the 
intervention or evaluation.  
Both “Adult Learning” and “Reflective Practitioner” approaches draw on 
principles and processes derived from “Constructivist Learning Theory” (Merriam & 
Bierema, 2014). Constructivist Learning Theory suggests that knowledge is constructed 
by the learner and this knowledge is the way in which they make sense of their 
experiences (Merriam & Bierema, 2014). Through life experiences and the process of 
reflection, adult learners construct new understandings of knowledge and experiences 
put before them. There is often a greater sense of meaning and relevance associated 
with this kind of learning (Merriam & Bierema, 2014).  
A key factor considered essential in the successful implementation of IPE is thus 
understanding the nature and characteristics of the learning process itself. 
Constructivist Learning Theory assumes a dialogic process involving interactions and 
conversations about problems or tasks which will make an experience meaningful and 
thus will mean learning has taken place (Curran, Sharpe, Flynn, & Button, 2010). The 
process is active and experiential (Curran et al., 2010). Typical class room activity 
examples using constructivist approaches in IPE include case-based or problem based 
learning (Oandasan & Reeves, 2005). Students thus learn ‘with and about each other’ in 
situations where there can be active personal engagement around a shared task. 
Vygotsky’s theory of Proximal Development was used to develop the IPE 
educational content for this PhD study.  This was the lecture and tutorial content 
developed for the five week interprofessional module.  According to Vygotsky’s Zone of 
Proximal Development theory summarised by Sanders and Welk (2005), students 
transition from one level where they are deficient in knowledge and skills, to another, 
where they are demonstrating their understanding and application of knowledge 
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unaided. The space in between these levels is identified as the 'zone' and movement 
through the zone occurs through the process of scaffolding. This educational approach 
has been used with health science students (Gredler, 2007; Sanders & Welk, 2005).  
1.2.5.2 Social theories informing between and within group understanding 
Social psychology theories also support and inform understandings of IPE by 
explaining the inter-group dynamics that can occur within and between professions, 
and how relationships develop between groups of people.  
Intergroup theory or “contact hypothesis’: Early conceptualisations of the effects of 
intergroup contact originated from Allport (1954). He was the first to label the 
phenomenon “Intergroup Theory” and proposed that interpersonal contact between 
different groups helped to dissipate conflict by encouraging members to develop 
positive attitudes through realising mutual commonalities as well as individual 
differences (Allport, 1954; Hewstone, Carpenter, Routh, & Franklyn-Stokes, 1994).  The 
phenomenon has also been called “Contact Hypothesis”. However, Allport (1954) noted 
that contact alone was insufficient and that the encounter required additional criteria to 
achieve a positive outcome. He stated that in addition to contact, groups needed to have 
equal status and common goals. There should be a requirement for intergroup 
cooperation in order to achieve the common goals and the contact should have the 
approval of authorities, law or custom. This approval gives a sense of acceptance to the 
contact between groups.  
Most of Allport’s work focused on establishing alliances between different racial 
groups. His contact hypothesis was used to inform strategies that could help dissipate 
conflict, prejudice and discrimination (Allport, 1954). As such these strategies were 
originally associated with creating contact for disliked groups, so that the experience 
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could disconfirm unrealistic perceptions and beliefs and that these disconfirmed 
attributes could be generalised to the group as a whole (Allport, 1954). 
 Hewstone and Brown (1986) identified four additional criteria to make contact 
successful. They stated that the participants were to have positive expectations about 
the experience, and that the joint work must be successful. Further there should be a 
perception in the group that participants are typical of the group and not just exceptions 
to stereotypes  and that there is a concern for and understanding of their differences 
and similarities (Hewstone & Brown, 1986).  
The Contact Hypothesis is important because it guides and provides 
recommendations regarding appropriate intergroup formation and activities. Health 
profession groups are also differentiated by status, hierarchy, value and stereotypes and 
these considerations may ensure an even starting point for IPE.  
Contact hypothesis has been applied as the theoretical framework to a number of 
IPE studies over the last 20 years (Carpenter, 1995a, 1995b; Furness, Armitage, & Pitt, 
2012; Hewstone et al., 1994; Hind et al., 2003; Michalec, Giordano, Dallas, & Arenson, 
2017). Hewstone et al. (1994) were one of the first to use the Contact Hypothesis to 
interpret finding of the IPE program evaluation study using the ingroup and outgroup 
language of this theory. They did not use the theory to design the IPE experience. They 
concluded that their IPE program with pre-certified doctors and social workers 
improved intergroup (they called this “outgroup”) attitudes and knowledge. There was 
also evidence of intergroup differentiation.  
Social Identity Theory: Another theory associated with the Contact Hypothesis is 
Social Identity Theory (SIT). This is because SIT offers an understanding of how groups 
develop each member’s sense of self or identity which occurs in response to contact and 
comparison with other groups (Tajfel, 1974, 1982). Characteristics of effective contact 
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ensure that group members establish a “positively valued distinctiveness” that 
promotes within group status and group differentiation (Hewstone et al., 1994; Tajfel, 
1974, 1982).  Understanding of the development of a ‘within group’ status is the 
primary concern of SIT (Tajfel, 1974, 1982). SIT explains the process of intergroup 
discrimination whereby members identify with, choose and prefer their in-group 
members over people from other groups (the out-group). Ongoing comparisons with 
other groups are what determine one’s self-concept, identity and group membership 
(Hind et al., 2003; Tajfel, 1982). As such, group identity is both a trigger and outcome of 
intergroup comparisons. An understanding of one’s within-group perception and status 
is thus important in IPE research. One example of this application of SIT in IPE research 
was a study conducted by Carpenter (1995a) who found that students from nursing and 
medicine differentiated themselves from each other by holding opposing views of 
themselves in relation to the other.  He concluded that within group identity was 
formed by having clear between group differences. 
Tajfel’s (1982) work focussed on the dynamics of within and intergroup relations for 
racial and gender groups. SIT has informed further development in the understanding 
of the social process that influence prejudice, stereotyping and identity (Brown et al., 
1986).  SIT has also been used in the health professional literature to explain the 
mechanisms of group membership and belonging and how these contribute to one’s 
professional identity (Willetts & Clarke, 2014). SIT has also been used in IPE as a way of 
explaining the dynamics associated with mixing students from different professions and 
the implications this may have on each student’s professional identity.  
The association between IPE and professional identity is still unclear.  Some authors 
suggest that only senior students with a well-established sense of professional identity 
should engage in IPE because they have a clear sense of purpose and could contribute 
44 
 
more actively in the process (Barr, 2002). Others suggest that students in their first year 
with an unclear sense of group membership and purpose responded more positively to 
IPE experiences (Anderson & Thorpe, 2008; Coster et al., 2008). SIT offers a framework 
within which to interpret and understand these experiences. For example, SIT proposes 
that the within group status is associated with the construct of identity (Brown et al., 
1986). Groups with higher status and stronger identity are more likely to differentiate 
themselves from other groups (Brewer, 1979; Hewstone et al., 1994). Particularly in 
times of conflict or competition, groups will support their in-group in an effort to 
preserve their status, rank, and privilege and maintain intergroup boundaries (Tajfel, 
1982).   
Thus, applying SIT to the scenarios in the last paragraph, the first study semester of 
university is a time when students enter their course and begin to seek membership 
with their course group. The process of entry for undergraduate courses in Australia 
involves individual ranking and competitive entry which means that some courses are 
harder to get into and more highly regarded than others. Furthermore there may be a 
group of students who did not enter their preferred course and as such have mixed 
feeling about the course in which they have enrolled. 
Professional identity is defined as the values, beliefs, attributes, motives and 
experiences that defines someone in their professional role (Schein, 1978). Professional 
identity is formulated through the process of socialisation and it occurs as part of one’s 
educational orientation to a profession. First year IPE may challenge a student’s ability 
to develop an identity based on their professional course. It may produce conflict within 
or between students as they consider ways of managing their professional group 
membership and identity in a predominantly interprofessional first year curriculum. 
Alternately it may result in students developing membership and identity with the 
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larger interprofessional cohort where they trial a “provisional identity” (Ibarra, 1999, p. 
764) based on the broader values, beliefs, attributes, motives and experiences 
associated with being an interprofessional practitioner. It may be that first year 
students who have the opportunity to be engaged in interprofessional curriculum are 
able to develop an interprofessional dual identity (Khalili, Orchard, Spence Laschinger, 
& Farah, 2013; Thistlethwaite, 2012).  Thistlethwaite (2012) refers to this as an 
interprofessional identity. A dual identity could be considered essential to expand 
students’ in-group membership and promote an identity based on the larger 
interprofessional group.  
Readiness: According to Allport (1935) readiness is an attitudinal state which exerts 
“a directive or dynamic influence upon the individual’s response to all objects and 
situations with which it is related” (p. 810). It indicates a level of preparedness of the 
mental state and determines one’s actual and potential response as a “precondition of 
behaviour” (Allport, 1935, p. 805). As such if one is considered to be in an attitudinal 
state of “readiness” then it can be assumed that they will have a favourable response to 
what follows. The attitudinal state of readiness is formed like all other attitudes; by 
repeated exposures to processes of sensation, perception and feelings (Allport, 1935). 
This definition also suggests that states of readiness can be changed overtime by 
manipulating one’s exposure to these conditions. In relation to IPE, Parsell and Bligh 
(1998) stated that “differing attitudes, knowledge and skills, and the inevitable 
interplay between them, can be conceptualised as a student’s ‘readiness’ for learning in 
a multiprofessional situation” (p. 523). 
Readiness is of particular interest to measurement at the commencement of an 
interprofessional adult educational experience. This is because most students in their 
first year of university study would have come from a subject-centred pedagogy at 
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school, where the learning is focussed on content to be taught (Merriam & Bierema, 
2014). In IPE, the student is thus adjusting to an adult learning pedagogy which requires 
them to take a more active and collaborative role as learners in order to learn ‘with, 
from and about’ each other as future health professional. The extent to which they are 
‘ready’ to engage and learn with and about other professions is thus important.  
 
Measurement of intergroup relations, social identity and readiness in an 
interprofessional context: The theoretical frameworks reviewed above have been 
demonstrated to have relevance to IPE. Previous IPE investigations have used 
standardised measures to explore some or all of these constructs. These are:  the 
Readiness for Interprofessional Learning Scale (RIPLS) (Parsell & Bligh, 1999), the 
Interdisciplinary Education Perception Scale (IEPS) (Luecht et al., 1990) and the 
Professional Identity Scale (PIS) (Brown et al., 1986).  
Hind et al. (2003) correlated scores from the RIPLS (Parsell & Bligh, 1999) with 
those from the PIS (PIS) (Brown et al., 1986) and identified a weak but highly significant 
correlation between the two variables (r=0.181, p=0.000). They concluded that students 
who identified strongly with their health professional group were more positive about 
their IPE experience (Hind et al., 2003). A similar positive correlation between these 
two constructs was also reported by Coster et al. (2008). Statistically significant 
correlations for data collected in first year pre-certifying health courses were produced 
for dietetics (r=0.48, p<0.05) followed by nursing (r=0.29, p<0.001), dentistry (r=0.28, 
p=0.01) and physiotherapy (r=0.25, p=0.05). Studies such as these that produce a 
positive correlation between professional identity and readiness for IPE challenge the 
SIT proposition because some of these have found that students commencing their 
courses are both positive about IPE and they have a strong sense of professional 
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identity (Coster et al., 2008; Hind et al., 2003). The conflict exists because according to 
SIT, as within group relations increase and inverse reaction to outgroup members 
would be expected (Brown et al., 1986; Tajfel, 1982). 
Explaining findings using the SIT, Coster et al. (2008) stated that the high level of 
professional identity and readiness to engage interprofessionally was likely to be 
caused by  students’ initial  enthusiasm of commencing and becoming members of their 
desired course of study and as a result they were positive about everything. Hind et al. 
(2003) who also reported a positive correlation between professional identity and 
readiness for IPE were surprised by their findings. They proposed an alternate 
explanation for their finding referring to the work of Funnell (1995) who suggested that 
strong professional identity created a sense of security and willingness to engage 
interprofessionally.   
Perception of one’s group, also called, “autostereotyping” (Hind et al., 2003), has 
been found to correlate positively with professional identity. In their study with N=577 
health, nursing and medicine students, Hind et al. (2003) correlated scores from the 
Health Care Stereotypes Scale (measuring autostereotyping) (Carpenter, 1995a) to the 
Professional Identity Scale (measuring professional identity) (Brown et al., 1986) and 
found a low positive correlation (r=0.219) which was significant (p=0.000)  (Hind et al., 
2003). This perception of one’s group and its degree of identification with that group 
are extension of SIT (Tajfel, 1982). It proposes an association between one’s 
perceptions of their profession and the strength of their within group membership and 
representation. 
Positive correlations have also been found between perception of other 
professional groups and professional identity. In the same study by Hind et al. (2003), a 
small statistically significant positive correlation (r=0.117, p=0.020) was found and 
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students tended to  rate themselves (autostereotype) in the same way in which they 
rated other profession groups (heterostereotype), ie those that were positive about 
themselves were also positive about other professionals (Hind et al., 2003).  
Correlation studies between instruments that measure interprofessional 
relations (IEPS) (Luecht et al., 1990) and a readiness to engage in IPE (RIPLS) (Parsell & 
Bligh, 1999) have also shown a moderate positive correlation (Keshtkaran, Sharif, & 
Rambod, 2014; Lie, Fung, Trial, & Lohenry, 2013). As such it would seem that there may 
be a positive association between interprofessional relations and a readiness for IPE.  
1.2.5.3 Health frameworks 
Pre-certification training of health professionals not only requires understandings of 
workforce needs, professional and interprofessional competencies, educational 
frameworks and understandings of intergroup dynamics; it also needs a conceptual 
approach to understanding health. The International Classification of Functioning (ICF) 
is a framework proposed by the WHO that “describes health and health related states” 
(WHO, 2002, p. 2). It does this by classifying the functional impacts of health conditions 
on the body and how this may limit one’s activities and participation in the broader 
community (WHO, 2002). It uses a biopsychosocial model which acknowledges in 
influence of contextual factors in determining one’s level of functioning (WHO, 2002). 
 The ICF has been used as a curricular framework in IPE because this broad 
understanding of health and wellbeing allows it to be applied as a practice framework 
for all health related professions. Use of the biopsychosocial perspective allows it to be 
easily generalised to both clinical and non-clinical health sciences (Stephenson & 
Richardson, 2006). The ICF provides a shared language and conceptual framework that 
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“transcends traditional disciplinary boundaries” (Allan, Campbell, Guptill, Stephenson, 
& Campbell, 2006, p. 235).  
Bondoc and Wall (2015) provide an example of how the ICF model was used as 
part of IPE intervention with occupational therapy and physiotherapy students.  As part 
of an interprofessional case based activity, students applied the ICF framework as a way 
of presenting their collaborative roles in managing a patient with a neurological 
condition (Bondoc & Wall, 2015).  Nguyen, Fayed, Gorter, and MacDermid (2016) also 
used the ICF in an IPE mentorship program for health practitioners. They reported that 
the ICF “promoted students to consider a range of patient issues and concerns” (p. 386). 
Snyman, Von Pressentin, and Clarke (2015) describe how they have embedded ICF into 
their curriculum at Stellenbosch University. They described a particular placement 
program where medical students reported that the application of the ICF “enabled a 
patient centred approach and reinforced the important of context” (p. 313).   
1.3 Evaluation of interprofessional education  
1.3.1 IPE evaluation levels 
IPE evaluation refers to the measurement of a given intervention in terms of 
whether or not it was effective at the student, institution and/or patient (service 
outcome) level (The Interprofessional Curriculum Renewal Consortium Australia, 
2013). Many studies of measurement of IPE have been guided by Kirkpatrick’s Model of 
Evaluation (Kirkpatrick, 1998). Originally developed for the evaluation of training 
programs the framework comprised of 4 levels to identify change in the: (1) learner’s 
reaction; (2) attitudes, knowledge and intellectual capacity; (3) behaviour and (4)  
service outcomes or results (Kirkpatrick, 1998). In applying the Kirkpatrick model to 
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IPE, Barr et al. (2005) extended the framework into six levels to accommodate 
outcomes specific to IPE.  
In the modified Kirkpatrick’s model, Level 1 measures a participant’s reaction to 
an IPE learning experience; Level 2a measures changes in perceptions and attitudes and 
Level 2b focuses on the degree to which participants have acquired the intended 
interprofessional knowledge, skills, attitudes, confidence and commitment. Level 3 
targets outcomes related to behaviour changes in the real practice setting; Level 4a 
outcomes are changes in the organisation and delivery of care, and Level 4b targets 
outcomes related to the health and well-being of patients or clients (Hammick et al., 
2007).  A recent systematic review conducted by Reeves et al. (2016) and a scoping 
review conducted by Thistlethwaite et al. (2015) on IPE evaluations, used the modified 
Kirkpatrick model to categorise studies by the outcome of interest investigated. The 
next section will describe the findings of the systematic reviews that have been 
conducted on IPE evaluation studies.  
1.3.2 What systematic reviews say about IPE interventions 
Several systematic reviews on IPE evaluation studies have been published over the last 
17 years (Hammick et al., 2007; Reeves et al., 2016; Reeves, Perrier, Goldman, Freeth, & 
Zwarenstein, 2013; Reeves et al., 2010; Zwarenstein et al., 1999). 
 A Cochrane systematic review update conducted by Reeves et al. (2010) (an 
updated review of an original conducted by Zwarenstein et al. (1999)) identified six IPE 
studies that met the following inclusion criteria: (1) involved an intervention where 
interprofessional exchange occurred; (2) involved education; (3) reported on 
professional practice, patient care processes or health and satisfaction outcomes; and 
(4) evaluated their interventions via a randomised controlled trial (RCT), controlled 
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before and after (CBA), or interrupted time series (ITS) designs (Reeves et al., 2010). 
The review identified six studies and demonstrated a growing body of evidence in IPE in 
the previous decade, because the same inclusion criteria applied in a systematic review 
in 1999 revealed zero eligible studies. Key findings were that all six studies evaluated 
the effectiveness of IPE compared to a control group that received no intervention. 
None used a comparison group engaged in uniprofessional education. All six studies 
involved IPE with health practitioners. It was recommended that future RCT’s include 
rigorous randomisation procedures, allocation concealment, larger sample sizes,  and 
more appropriate control groups for comparison (Reeves et al., 2010).  
 
An update of this same review in 2013 identified an additional nine new studies 
(Reeves et al., 2013). Thus in the last 16 years there have been only 15 IPE evaluation 
studies (eight RCT’s, five CBA and two ITS study designs) (Reeves et al., 2013). 
Evaluation studies that were qualitative or based solely on self-reported attitudes, 
knowledge and collaboration skills were not included in this review (Reeves et al., 
2013). All 15 studies met the inclusion criteria of measuring patient/client or health 
process outcomes. As such it can be concluded that all 15 studies measured outcomes at 
Kirkpatrick Level 3 and 4; that is they measured IPE effects on patient outcomes or 
health care processes. Of these, only one studied how an IPE intervention with an 
undergraduate cohort of nursing and pharmacy students influenced patient outcomes 
to do with diabetes care (Janson et al., 2009).  
Reeves et al. (2013) concluded that there was the need for more RCT, BCB and 
ITS studies that assessed the effectiveness of IPE with a comparison to separate, 
profession-specific interventions (Reeves et al., 2013). Reeves et al.’s (2013) review 
recommended that future IPE studies use comparison groups of profession specific 
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interventions, RCT, CBA and ITS studies accompanied by qualitative data collection and 
analysis, and cost benefit analyses.   
Another systematic review of IPE conducted by Hammick et al. (2007), used a 
less restrictive inclusion criteria and sought studies that evaluated an activity where 
professional or students of two or more professions learned with from and about one 
another (Hammick et al., 2007). Consequently this study retrieved a larger pool of 
studies than the previously cited reviews conducted in 1999, 2010 and 2013.  Their 
results were presented based on their level of outcome measurement (using 
Kirkpatrick’s revised levels) and a qualitative discussion of what was found in each 
study with regards to IPE using the “3P” (Presage, Process, Product) framework (Biggs, 
1993) described earlier in the chapter.  The quality of each study was also rated by 
authors based on design and execution (Hammick et al., 2007), but the study did not 
identify the different designs used which was an important oversight.  As a result, it was 
difficult to identify which studies were methodologically stronger.  
In another systematic review restricted to interprofessional entry level 
education research in Australia, Coyle, Davison, and Higgs (2013) found that there was a 
general lack of published research regarding entry level IPE. Their reflection on these 
findings suggested that this may be due to a number of issues related specifically to the 
design of IPE research within education. Specifically that the  professional education 
context hampers the ability of researchers to design projects with appropriate controls 
in order to test the causal relationship between intervention and one outcome. It can be 
considered inequitable to set up an IPE group and a control group because the control 
group will “miss out” on achieving the interprofessional experience and learning 
outcomes. There are also logistical concerns regarding voluntary participation from 
students enrolled in courses and subjects that are usually mandatory for accreditation 
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or registered practice eligibility.  Collaboration between different insitutions could 
address this issue but there were concerns about variability in insititutions, locations, 
teaching quality that could interfere with group controls that this approach was trying 
to ameliorate. It can also be difficult to include random student allocation due to the 
natural demands of timetabling and course requirements in an educational setting and 




Table 1.1: IPE studies using RCT methodology with pre-certifying health students (1 of 2) 
 
Street et al. 
(2007)
UK Is there a significant 
difference in the 
learning experience and 
outcomes gained from 
working in an 
interprofessional 
(student) pair 





study of IP 
attitudes & 
qual analysis 
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nil UG yr 4 
medical and 













et al., 2006) was used 
pre/post IPE activity. 
The 9 item attitudinal 
scale was tested for 
concurrent validity by 
comparing responses 
with those of the RIPLS 
(Parsell  & Bligh, 1999 
version)
Student pairs visited a child with a 
disabil ity; returned to class and 
presented to their peers. 
Mean attitude scores for the 4 
groups after the intervention 
were compared using ANOVA but 
adjusted for the pre-score as a 
covariate
Sig diff between the 4 groups @ baseline and 
post intervention; Mean baseline and post 
scores of all  medics were sig lower than that 
of nursing students. No sig increase in mean 
score after intervention for whole group. Sig 
increase in scores for nurses in the IP group. 
No sig diff between mean scores of IP and UP 
medics, or between IP and UP nursing 
students. Mean scores for medics lower than 
nursing. Previous IP learning/work and 
gender showed no significant interaction 
with the results. 
Nursing students have more 
positive attitudes to IPE than 
medical students; Significant 
increase in IP attitudes only for 
the nursing students in IP pairs, 
however this was l ikely caused by 
their low baseline score 
Just et al. 
(2010)
Germany Does an IP simulation 
technique improve care 
objective scores and 
communication skil ls? 
RCT pre/post 
quant study of 
communication 
skil ls and qual 





discipline and then 
randomly allocated 
20 participants to 




was concealed using 
numbered papers 
and a ballot box
n = 40 
(Intervention 
= 20; Control 
= 20)
nil UG yr 3 83% female; 




care objectives and 
communication skil ls 
assessment
Education seminar type topics on 
pall iative care for elderly people 
across two days ( six hours each 
day). Twelve topics covered: Holistic 
care, Pain management, Burden of 
old age 1, Multimorbidity, Geriatric 
assessment, Burden of old age 2, 
Advanced direct., Interprofessional 
team approach, Breaking bad news, 
Need for care, Social networks, & 
Plan of care.
Care objectives were analysed 
qualitatively; communication 
skil l  observations were analysed 
quantitatively using chi-square 
or Fisher's exact test. Mean 
comparisons conducted via t-
tests for independent samples
There was a statistically sig increase in 2 
Care Objective categories for the control 
group and an  increase in 3 categories for 
the intervention group. There was a 
significant change in the number of initiatied 
contacts for the intervention group with 
nrsing students increasing initiations from 2 
to 10 and medical students decreasing 
initiations from 8 to 0 post intervention. A 
significant increase in the number of 
information items exchanged for both 
control and itervention groups. 
Improvements in both control 
and intervention groups were 
unexpected but explained as a 
training effect of the intervention 
(simulation interprofessional 
contact) for both groups. 
Nango et al. 
(2010)


























of 2 medic, 2 
pharmacy, 2 nursing 
students) or a 
medical student 
group (6 medic 
students) using 
computer  random 
number generator 
and concealment.
n = 17 
(intervention 
= 7; control = 
10)

















Analogue Scale (VAS), 
additional patient info 
requested and self 
evaluation of PBL 
program
Two day PBL session to construct an 
algorithm for clinical decision 
making to solve a patient problem.
T tests and one way ANOVA were 
used to compare groups.
No sign diff between groups on clinical 
decision making. No sig diff between groups 
on knowledge of cl inical epidemiology. No 
difference between groups found in the 
number of additional patient information 
cards requested. No diff between groups on 
self evaluation of the PBL program.  
Pharmacy and nursing students 
can significantly affect the 
clinical decision making of 
medical students
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Table 1.1: IPE studies using RCT methodology with pre-certifying health students (2 of 2) 
 
 






Health courses Outcome measures Intervention type quantitative data analysis Finding Conclusion
Wang et al. 
(2015) 
China What  is the influence 
of a simulation based 
IP education 
intervention towards 
students' attitudes on 
IPE and knowledge 
about operating room 
nursing?
RCT, pre/post 
quant study of 
IP attitudes & 
qual analysis 







group using a 
random number 
table.
N=101           
(55 nursing & 
46 medical 
students)
nil UG yr 3 








RIPLS 19 item (Parsell  
& Bligh version, 1999)
Nursing students allocated to either 
a simulation based  IP group 
activity (appendectomy, 
splenectomy, bowel resectionon 
anaesthetised animals, on 2 x 3 
hour occasions, in groups of 6 
medic/nursing students) or a 
traditional course group where 
nursing students practiced 
operating room nursing skil ls under 
supervision (unclear if this involved 
anaesthetised animals)
English RIPLS translated into 
Chinese (and backtranslated into 
English) and underwent validity 
testing to ensure cultural 
equivalence. Wilcoxon signed 
rank test was used to analyse the 
differences in individual item 
responses of nursing students 
before and after the IP 
intervention. Comparison 
between groups on operating 
room knowledge analysed using 
independent sample t-tests
No sig diff between groups on the RIPLS 
items. However in nursing students from IP 
group there was sig diff in post intervention 
scores for items 3,7,13,14 - improved 
attitudes toward teamwork and 
collaboration and professional identity. 
Qual analysis produced 4 themes: 
Communication with medical students, Role 
awareness, A better way of learning, and 
Future IPSE. On knowledge scores, nursing 
students in IPSE produced sig higher scores 
compared to those in the traditional group
IPE conducted in the simulated 
OR environment appears to 
impact positively on students' 
attitudes toward team based 
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& Bligh version 1999)
Computer based virtual patient case-
based IPE activity
Chi square analysis and 
associated odds ratios were used 
to compare percentage of 
students in each gp 
demonstrating improvement on 
the RIPLS and IPEC competencies 
survey
RIPLS: experimental group demonstrated sig 
greater odds of improvement on 3 out of 9 
items measuring teamwork and 
collaboration, 1 out of 6 measuring 
professional identity, 1 out of 3 measuring 
roles and responsibil ities
A single virtual case based IPE 
activity resulted in improvements 
in one or more of each domain 
measured by the IPEC and RIPLS. 
However, overall  percentage of 
students from the experimental 
group demonstrating 
improvement was less than 40%
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1.3.3 What RCT’s, and CBA studies reveal about IPE students  
Table 1.1 details the  five studies  identified in the literature that evaluated IPE using an 
RCT methodology with pre-certifying health profession students (Just, Schnell, 
Bongartz, & Schulz, 2010; Nango & Tanaka, 2010; Shoemaker, de Voest, Booth, Meny, & 
Victor, 2015; Street et al., 2007; Wang, Shi, Bai, Zheng, & Zhao, 2015). Four of these 
involved students from an undergraduate courses and one involved a sample from a 
graduate course. All five studies used samples consisting of students in their senior 
years. The exception to this was Street et al. (2007) who also sampled a group of second 
year nursing students. The most common disciplines included were medicine and 
nursing. All studies, except for Nango and Tanaka (2010) used samples that were female 
dominant. Each study will now be briefly summarised. 
Wang et al. (2015) aimed to investigate the effects of a simulation based IPE 
intervention on student attitudes and knowledge about operating room nursing. They 
used a random number table to assign 55 nursing students to either an 
interprofessional simulation activity with medical students or a traditional uni-
professional course group. The outcome measure used was the Readiness for 
Interprofessional Learning Scale (RIPLS) (Parsell & Bligh, 1999). The Wilcoxon signed-
rank test was used to analyse the difference between scale item responses before and 
after program. Differences in course knowledge were analysed using independent 
sample t tests. Wang et al. translated the English RIPLS into Chinese and conducted 
validity testing on the translated instrument. They found no difference between the 
interprofessional or uni-professional groups on RIPLS items. However nursing students 
from the interprofessional group produced a significant increase in post scores for 
items 3, 4, 13, and 14. Students in the interprofessional groups also produced 
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significantly higher knowledge scores compared to those from the uni-professional 
group. 
Shoemaker et al. (2015) investigated whether a virtual interprofessional patient 
education activity improved interprofessional competencies and attitudes. They 
recruited 72 senior graduate students from pharmacy, physician assistant and physical 
therapy courses, stratified them by discipline and then randomly assigned each to a 
control or experimental groups. The randomisation procedure was not specified. The 
intervention involved student groups discussing a virtual case to complete a history and 
examination and develop a management plan for the patient. A short reflection followed 
the group exercise. Participants in the control group continued with the regular 
coursework and did not participate in the virtual patient case. The outcome measure 
used was the RIPLS (Parsell & Bligh, 1999) and an original investigator-developed 
survey that measured change in competencies associated with the Interprofessional 
Education Collaboration competencies (Interprofessional Education Collaborative 
Expert Panel, 2011). A Chi square analysis and associated odds ratios were conducted to 
compare the percentage of student in the experimental and control groups 
demonstrating improvement in RIPLS.  Only 40% from intervention group were more 
likely to improve. Shoemaker et al. (2015) were unclear why the remaining 60% did 
not, but suggested that this could have been influenced by individual group dynamics, 
student motivation and ceiling effects of the scales used (Shoemaker et al., 2015). 
Analysis between scale items/questions (similar to Wang et al.) showed that the 
experimental group demonstrated significantly greater odds of improvement on three 
out of nine questions measuring teamwork and collaboration, one out of six measuring 
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professional identity and one out of three measuring roles and responsibilities 
(individual items of the measure). 
Street et al. (2007) sought to investigate whether there was a significant 
difference in learning experience when students worked in interprofessional pairs 
compared to uniprofessional pairs. They randomly assigned 160 medical and nursing 
students in IP and UP pairs. Each student pair visited a child with a disability. Random 
allocation was achieved via an independent administrator but the actual procedure was 
not documented. The outcome measure used was a nine item instrument developed by 
the university of the West of England, UK to measure changes in attitudes in IPE (for 
instrument development see Pollard, Miers, & Gilchrist, 2004, 2005). This instrument 
demonstrated good concurrent validity to RIPLS (Parsell & Bligh, 1999). An ANOVA 
analysis identified no significant difference between mean scores of IP or UP medic or 
nursing groups and no difference at post intervention for the whole group. Medicine 
scores were lower than scores for nurses at baseline and post intervention. A significant 
difference was detected for the nursing cohort at post intervention.  
Nango et al. (2010) investigated whether a multidisciplinary problem-based 
group activity enhanced the clinical decision making skills of medicine students. After 
stratifying the sample by gender, they then randomly assigned students to a 
multidisciplinary (with pharmacy and nursing students) or medicine only group. The 
intervention involved a two-day problem based session where students constructed an 
algorithm for clinical decision making. The outcome measure used was a 12 question 
epidemiology test and a 100mm visual analogue scale (VAS) ranging from 0-100 to 
indicate their likelihood to prescribe a particular therapy. Groups were compared using 
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t-tests and ANOVA analysis. No differences were detected between groups on clinical 
decision making or knowledge of clinical epidemiology. 
Just et al. (2010) investigated whether an interprofessional technique improved 
CARE objective scores and communication skills. They stratified their sample by 
discipline and the randomly assigned 40 nursing and medicine participants to an 
intervention or control group.  Allocation was concealed using computer generated 
numbers and seal envelopes. Students participated in a 12 hour interprofessional 
intervention on the topic of palliative care. Control group members were provided with 
written materials only and were asked to study these in silence. Outcomes measured 
were a care objective score and observation of targeted communication initiations.  The 
pre-post design matched pairs of students who were then compared on their care 
objective scores and communication skills. Care objective scores improved in both 
groups. Communication skills significantly increased for both the interprofessional and 
control groups.  
 Two other studies identified in the literature did not use random allocation to 
comparison groups but controlled-before-after (CBA) designs. Lairamore, George-
Paschal, McCullough, Grantham, and Head (2013) evaluated their “interprofessional 
forums” with students from five different health science courses. The forums used a 
cased study and required students to discuss roles, set goals and outcomes for the case. 
They randomly allocated students into IP groups of 8-12. Paired t-tests compared 
differences from baseline to post using the modified RIPLS (McFadyen et al., 2005) and 
modified Interdisciplinary Education Perception Scale (McFadyen et al., 2007). A 
qualitative focus group was used at follow-up.  The RIPLS and IEPS produced a 
statistically significant difference from pre to post for the whole group. All courses 
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significantly increased their mean RIPLS score post intervention. The same occurred for 
the IEPS except for the dietetic group. Focus group data generated three themes: 
Knowledge and respect for the role of other professional, interprofessional 
communication and teamwork. Limitations of this study were that there were no 
comparison groups and the sample was predominantly female and over 24 years. 
The second study used a prospective controlled trial to evaluate the impact of an 11 
hour IPE program with 83 dietetic, medicine, physiotherapy and radiation therapy 
students in their 3rd to 5th year of study (Darlow et al., 2015). Participants were 
allocated to either an interprofessional or control group by a course administrator 
unaware of the IPE program or its goals (Darlow et al., 2015). Outcome measures used 
were the modified Readiness for Interprofessional Learning Scale (RIPLS) (Curran, 
Sharpe, & Forristall, 2007), a modified version of the Attitudes Toward Health Care 
Team Scale (ATHCTS) (Curran et al., 2007) and the Team Skills Scale (TSS) (Hepburn, 
Tsukuda, & Fasser, 2002). The IPE program consisted of a case study of a person with 
multiple complex long term conditions and the various health professionals involved in 
their care. Group discussions that followed facilitated greater understanding of the 
client in their content and the role of the health professional team. E-learning 
discussions were also facilitated and students also visited a person with multiple 
disabilities in the community. Students groups then presented to their peers and 
professionals working with the person they visited in the community.  Control group 
students continued on with their regular uniprofessional education classes. They 
analysed their data using analysis of covariance and compared post intervention scores 
adjusted for baseline scores. Their mean post intervention attitude scores were 
significantly higher in the intervention group for 4 different scales that measured 
attitudinal change in relation to IPE. They claimed that their study was the first to have 
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used a controlled trial methodology using a standardised outcome measure with more 
than 2 disciplines (Darlow et al., 2015). However, their sample was relatively small 
(n=83) predominantly female (73%) and only consisted of senior 4th-5th year students 
from four health related professions. The investigators also noted that control group 
participants were involved in work placement during the study and as such were 
unsure of the experiences students had engaged in during that time. 
1.4 Factors investigated in relation to IPE 
In reviewing the interprofessional literature in health the following variables have been 
explored and are reviewed in this section. It is interesting to note that while 
professional identity and ethnicity (cultural identity) have been examined in other fields 
(eg. Journalism) (Slay & Smith, 2011), it has had very limited attention in IPE 
scholarship and this has been focussed on the cross-cultural application of IPE 
measures rather than the contribution of ethnicity to IPE. 
1.4.1 Gender 
Evidence suggests that female students are more positive about IPE (Coster et al., 2008; 
Hertweck et al., 2012; Judge, Polifroni, & Zhu, 2015; Lie et al., 2013; Lindh Falk, 
Hammar, & Nystrom, 2015; Pollard, Miers, Gilchrist, & Sayers, 2006; Wilhelmsson, 
Ponzer, Dahlgren, Timpka, & Faresjö, 2011). Females also have less support for negative 
IPE statements (Hood et al., 2014). Similarly, female faculty members have also been 
found to produce significantly higher positive attitudes to IPE than males (Curran et al., 
2007).  
Other studies have found gender has no association with positivity toward IPE 
(Ahmad, Wai-chi Chan, Li Lian, Mui Ling, & Sok Ying, 2013; King et al., 2012; Larkin, 
Hitch, Watchorn,  Ang, & Stagnitti, 2013; Katherine Pollard et al., 2005; Rose et al., 2009; 
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Williams et al., 2013; Williams & Webb, 2015). There was also no significant difference 
detected for gender groups across a study that involved four different education 
institutions (King et al., 2012). Studies exploring the factor of gender need to be 
considered with caution in that the higher female dominance in health courses may 
have confounded the relationship of course type to interprofessional attitudes. 
1.4.2 Age 
A mixed methods study conducted by Anderson and Thorpe (2008) found that younger 
students entering straight from school were significantly more positive about IPE than 
older students. They added that while older students appeared to value IPE, they 
preferred to interact with students similar in age on more challenging and relevant 
activities and resources. Similarly, Baxter (2004) in their study with older, postgraduate 
speech and language students, found that while students were extremely positive about 
IPE that they were also reluctant to reduce professional specific learning in order to 
give more time to collaborative learning. Other quantitative studies measuring 
readiness for IPE found no significant difference between age groups on each of its 
subscales (King et al., 2012; Williams et al., 2013). 
1.4.3 Course 
The association of course of enrolment to IPE attitudes appears somewhat varied 
between studies.  Medical (Curran et al., 2010; Hood et al., 2014; Nitz, Davidson, 
McGuire, & Fox-Young, 2013),  and physician assistant students (Hertweck et al., 2012) 
were less positive to IPE while nursing (El-Zubeir, Rizk, & Al-Khalil, 2006; Hood et al., 
2014; Sheu et al., 2012; Wilhelmsson et al., 2011) and allied health (Nitz et al., 2013), in 
particular occupational therapy (Hertweck et al., 2012) were more supportive of IPE. In 
another study Lie et al. (2013) found that physician assistant students scored 
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significantly higher than medicine and pharmacy students. In contrast to these findings, 
Ahmad et al. (2013) found that there was no significant difference between medicine 
and nursing students. The same trend has been found with medicine, nursing and allied 
health practitioners in the health sector (Braithwaite et al., 2013).  
1.4.4 Mandatory or elective involvement 
An early investigation identified that having an IPE experience as part of core 
compulsory studies optimised the learning experience (Headrick, Neuhauser, Schwab, & 
Stevens, 1995). More recently, there have been proposals to promote IPE as an essential 
component of core curricula rather than the current notion of IPE  as an ‘add-on’ to 
current pedagogy (Curran et al., 2010).  
1.4.5 Prior IPE experiences 
According to Hood et al. (2014) a third of all students in their study that had prior 
experience of IPE held more positive scores in an IPE readiness measure. Similarly, Lie 
et al. (2013) also found that regardless of the degree of IPE exposure, students with 
previous IP exposure reported stronger positivity to IPE. The results from King et al. 
(2012) contrast with these and reported that previous IP experience did not result in 
more positive attitudes and readiness to engage in IPE. 
1.4.6 Attitudes to IPE 
Coster et al. (2008) in their longitudinal study investigating IPE attitudes with N=1683 
first year health science students found that those who perceived the IPE course as least 
beneficial, as rated through a course evaluation, “had a significantly greater decline in 
RIPLS scores, becoming more negative towards IPE, than those in Group A who had 
found the course of benefit” (p. 1674). These students also reported the most dramatic 
drop in IPE readiness from first to second year. It was the first study to associate 
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perceived benefit of interprofessional engagement with positivity and readiness for IPE, 
as measured through RIPLS (Coster et al., 2008).  
Wilhelmsson et al. (2009) argue that one of the most important determinants of 
effective implementation of IPE is that individual health courses have a sense of 
ownership of the IPE components of their program. Further academics from the 
different courses should endorse the value and positive contribution that the IPE 
activities make to the preparation of health science graduates (Wilhelmsson et al., 
2009). They stated that a “positive attitude to IPE within the faculty from deans and 
professors, lecturers and teachers is one of the main pre-requisites for a favourable 
reception of IP projects amongst students” (p. 131). 
1.4.7  Uniprofessional curriculum 
McNair (2005) states that a uniprofessional approach to health professional regulation, 
ethical standards and education have strong negative influences on practitioners’ 
interprofessional values. It could be argued that students taught and supervised by 
profession-specific health practitioners are likely to be exposed to these “hidden” 
influences.   
Ethical codes of practice, whilst similar, are distinct to each professional group. 
This too can act as a divisive measure that promotes differentiation rather than 
collaboration (McNair, 2005). Whilst it is important to acknowledge the importance of 
professions developing their own sense of identity and unique contribution in meeting 
the health needs of clients, this should not be at the expense of nurturing the 
collaborative relationship between health professionals. A study conducted by Pollard 
et al (Pollard et al., 2006) showed that a interprofessional curriculum did not interfere 
with the development of profession-specific attitudes. This is supported by research 
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that shows a high correlation between IPE readiness and professional identity (Coster 
et al., 2008; Hind et al., 2003).  
McNair (2005) also argues that the uniprofessional education in the health 
sciences disconnects students from the people they will be working with and 
inadequately prepares them for the health workforce. These limited experiences with 
other professions have also been linked to the development of ill-informed and biased 
stereotyped ideas about their own and other health sciences professions (McNair, 2005; 
Tunstall-Pedoe, Rink, & Hilton, 2003) Consequently negative stereotypes lead to 
misunderstandings, arrogance and an ambivalence to work collaboratively with other 
health professionals (Carpenter, 1995a).  
 Hall and Weaver (2001) in their literature review of IPE and teamwork in health 
care, describe how a health care professional’s insistence on role demarcation can often 
counter a strategy to promote interprofessional collaboration.  They suggest that health 
professionals can feel threatened by the expected sharing, overlapping or blurring of 
roles associated with working in health teams (Hall & Weaver, 2001). According to Hall 
and Weaver, as professions develop they adopt procedures to separate themselves from 
other disciplines and create frameworks which highlight their unique and exclusive 
body of knowledge. This reinforces a separate rather than shared contribution and 
identity; interprofessional education can be seen to threaten the boundaries that 
maintain their exclusivity. As such, health courses that include academics with these 





1.4.8 Teaching resources 
The educational context has also been considered a variable to influence the success of 
IPE. A qualitative study with faculty academics involved in IPE initiative in pharmacy 
and medicine (Smith et al., 2009) found that IPE classes were more complex than others 
on a range of factors. First, the pragmatics of scheduling classes for cohorts from 
different courses and campus’ was a significant challenge to the implementation of IPE. 
Furthermore, the time and resources needed to develop IPE activities was more 
complicated than usual curriculum design because the material needed to be applicable 
and relevant to several cohorts (Smith et al., 2009). In addition, students coming from 
different courses may also have had varying levels of pre-existing knowledge or 
preparation and this may in itself influence their IPE experience and in-class 
contributions (Smith et al., 2009). This study also found that academics were concerned 
about the time and human resources required to develop the IPE teaching material. 
Financially while the IPE model capitalises upon instructional economies of scale by 
mainstreaming the delivery of content between courses, the study found that there was 
real concern about the allocation of education funding when students were involved 
with more than one school of department. 
Finally, the study found that differentiation between courses was also a barrier, 
because by its very nature, profession specific courses oppose notions of collaboration 
and teamwork. In course reviews, IPE is perceived as important, but often secondary to 
other competing content areas (Solomon, 2010).  
1.4.9 Curriculum stage (introducing IPE early or late in a course) 
There has been some debate in the IPE literature regarding when to introduce 
interprofessional initiatives. Barr (2002) in a paper scoping the future of IPE, said it was 
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preferable to use this form of collaborative education after graduation, because newly 
qualified practitioners would have a stronger sense of their professional identity. A 
developed professional identity as pre-requisite to successful IPE was also supported by 
Morison, Boohan, Moutray, and Jenkins (2004) who identified that third and fourth year 
nursing and medicine students had the necessary professional role confidence to 
successfully participate in IPE.   
Alternatively there has also been support for introduction of IPE early in pre-
certification training. Early publications from the 1990’s supported the introduction of 
IPE in the early stage of study (Horak, O'Leary, & Carlson, 1998) and in first year 
(Anvaripour, Jacobson, Schweiger, & Weissman, 1991) because it was thought to be a 
better time to facilitate interdisciplinary collaboration.  Implementing IPE early was 
thought to help shape the preliminary perceptions that students may have of each other 
in their future professional roles (Oandasan & Reeves, 2005). Studies with commencing 
students suggest that this was particularly important given that students commence 
their courses with stereotypical perceptions of their role and that of other professionals 
(Hean, Macleod-Clark, Adams, & Humphris, 2006).   Similarly Hind et al. (2003) found 
that commencing students who had positive perceptions of themselves were also more 
likely to have positive perception of those from other professions. As such, introducing 
IPE in the first year of study may offer an opportunity to develop balanced and positive 
perceptions of health professional roles. 
There is also evidence to suggest that students commence their courses with 
positive perception of IPE (Dubouloz, Savard, Burnett, & Guitard, 2010) and that first 
year cohorts are more positive toward interprofessional initiatives than those in later 
years (Coster et al., 2008; Pollard et al., 2006). This too has been used as the reason to 
introduce IPE early as positivity is likely to facilitate engagement and participation.  
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First year students do not have the same degree of knowledge and skill 
compared to more senior students. However it was interesting to find that in some 
studies, commencing students were more positive to IPE initiatives. For example, in a 
IPE evaluation study of undergraduate health students, those in first year scored RIPLS 
subscales associated with ‘teamwork’, ‘identity’, and ‘roles and responsibilities’ highest, 
indicating they were most open to collaboration (Williams & Webb, 2015). In contrast, 
second year students scored lowest for ‘teamwork’ and highest for ‘negative 
professional identity’ confirming the drop in positivity to IPE after their first year of 
study. Even a qualitative study by Cooper, Spencer-Dawe, and Mclean (2005) found first 
year students suggesting that “Starting early is the best way” because it gave them the 
opportunity to discuss issues that they were already thinking about in this early stage of 
their education (In-vivo quote from Cooper et al., 2005, p. 502).  
This was countered by other studies showing year of study having no significant 
association with positive IPE attitudes. For example, Hood et al. (2014) found that there 
were no significant differences in IPE attitudes (RIPLS) between students by their level 
of seniority (only years 2-5 included). The same was identified by King et al. (2012) who 
investigated undergraduate student responses between 4 different education 
institutions. Only in medicine was the year of enrolment associated with IPE attitudes, 
and a fluctuating pattern from years 3-5 emerged and ended on a significant high (Hood 
et al., 2014). The evidence to help guide when best to implement IPE may also be 
influenced by sample characteristics.  For example, longitudinal studies indicate that 
positivity to IPE either improved (Ruebling et al., 2014), stayed the same (Hertweck et 
al., 2012), fluctuated (Hood et al., 2014), or decreased as students progressed through 
their course (Coster et al., 2008; Curran et al., 2007; Pollard et al., 2006). Other studies 
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have shown that there is usually a drop in IPE readiness at second year (Williams & 
Webb, 2015) and that this then increases again by the third or fourth year.  
Programs evaluated at the commencement of students’ courses have also 
produced statistically significant improvements in post intervention scores (Nitz et al., 
2013) and were also the basis for recommendations to introduce IPE early so as to 
capitalise on students’ enthusiasm and participation. Even an interprofessional 
socialisation activity in the form of a first year half-day conference for seven different 
health science student cohorts was found to be successful in exposing them to core 
interprofessional competencies (DiVall et al., 2014). 
In summary these findings question the basis of IPE readiness based on level of 
professional knowledge, maturity and professional identity. Introduction of IPE in first 
year may be an opportunity to reconsider professional identity as part of the 
professional preparation of students. Structuring the curriculum with a focus on 
interprofessional commonalities rather than differences and interprofessional 
socialisation in the first year may assist in introducing students to an alternate 
‘interprofessional identity’ (Thistlethwaite, 2012) as a precursor to their discipline 
specific identity. Khalili et al. (2013) refer to this as developing students’ “dual 
identities”.  
1.4.10 Implications for the current study 
In summary, Section 1.2-1.4 has reviewed literature relevant to IPE. Relevant 
conceptual frameworks and factors that may influence the student’s perception of IPE 
have been described. This section will now describe how this literature guided the 
design and evaluation of this PhD study.  
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Sample of interest and scope: The doctoral study was developed in response to the need 
for an increased evidence base for IPE in Australia (Coyle et al., 2013). Most robust IPE 
evaluations have focussed on health practitioners. The most recent Cochrane review 
found only one RCT study that focussed on senior students in a pre-certifying 
undergraduate course.  Despite the positive response from first year students engaging 
in IPE there is limited robust research that evaluates the efficacy of IPE focussing on 
different component of IPE content and varied group work activities. This PhD study 
targeted a young commencing year cohort to examine the effects of IPE on three 
dimensions of IPE (Parsell & Bligh, 1998); professional identity, interprofessional 
relations and readiness for IPE. The design built on from the study by Darlow et al. 
(2015) who found significant differences between the IPE intervention and control but 
could not say for certain if the effects were due to the interprofessional nature of the 
intervention, or if they were the result of the curricula content covered. This PhD study 
attempted to test this by differentiating the intervention using topic focus and a process 
of engagement that differed across intervention groups. Elements of robustness 
recommended by (Reeves et al., 2013) such as randomisation with a large-sized sample 
of student from 11 health science courses were used to ensure that findings would be a 
worthwhile contribution to this body of literature. 
Sample characteristics: The evidence varied for gender with females being more 
supportive of IPE or no difference in scores for gender groups. Similarly for age, most 
positive scores were reported for younger students. The result for courses was more 
varied with some studies identifying greater positivity from nursing and allied health 
but less for medicine. Other studies found no statistical differences between courses for 
IPE scores.  There was also a split in the evidence regarding the influence of previous 
teamwork with studies supporting that it does and does not increase positivity to IPE. 
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As such the factors of gender, age and course were used in this PhD study as 
independent variable and their effects on outcomes scores at baseline, post intervention 
and follow up were investigated. The variable of previous teamwork experience was not 
included in the study because the primary focus was to evaluate the impact of three IPE 
interventions. 
Intervention design: The IPE intervention was part of a compulsory core unit of study; a 
requirement associated with a more positive experience. All resources and content for 
this subject were developed by the unit coordinator to ensure consistent and equitable 
delivery of the content. Vygotsky’s theory was used to help scaffold content for the 
entire unit as well as the five week IPE education module. The five week module 
presented a series of visual diagrams and examples which prepared students to work 
together in discussing case studies as a group.. The three single intervention conditions 
focussed on teamwork, professional role and professional identity; informed by the 
dimensions that supported the development of the RIPLS instrument (Parsell & Bligh, 
1998). These dimensions were based on key education theories such as adult learning 
theory (experiential and reflective practitioner theory) and social theories based on 
inter-groups relations and identity. The Contact Hypothesis was used to ensure that the 
classroom IPE intervention conditions were conducive to promoting a positive 
interprofessional experience. In particular the IPE activities involved groups of student 
working toward a common goal ; case studies used ensured that every profession 
represented in the class had a legitimate and relevant role and the IPE initiative as a 
whole was regularly endorsed by the unit coordinator as best practice in health science 
education. Tutors were equipped with additional notes and resources to assist student 
groups  achieve the required group activity. The examples provided in class should have 
reinforced that the health profession roles described were typical and the case study 
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activities and incorporation of the ICF (WHO, 2002) identified the similarities and 
difference in what each health profession would offer as part of the health care team. 
An overarching consideration was that the first year of study comprised mostly of 
subjects using an IPE framework. As such SIT was used to help explain the first year 
students’ experience of IPE and the subsequent effect on how they would relate with 
other groups and within their own group. The interaction between intergroup relations 
and professional identity was also guided by SIT. For example IPE in the first year of 
study could disrupt the expected formation of coherent groups and identity or perhaps 
it may trigger conflict as students try to acquire membership and purpose by overt 
group comparisons in an IPE environment.  It also provides the rationale for why two of 
the dependent variables in this study were interprofessional relations and professional 
identity.  
Professional identity was also a construct of interest given a student’s 
underdeveloped professional identity at this early stage of their course. This PhD study 
offers an opportunity to investigate the associations between these constructs derived 
from the social psychology literature with a young, first year sample, balanced by 
gender and from 10 health clinical and non-clinical health science courses. Further this 
study will also investigate whether an IPE intervention can produced a change in 
professional identity, interprofessional relations and readiness to engage 
interprofessionally.  
Similarly, the ICF was used as a framework for understanding the context of the 
client, identifying level of functioning using common ICF language and also identifying 
what role each health professional will take in working with the client. The ICF was the 
content that prepared students for the Intervention activities. All students who 
participated in the study received ICF information via a lecture and two tutorials. Then 
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as part of the intervention, two of the IPE conditions were required to apply the ICF to 
another case of a client with diabetes. However the two conditions differed in that one 
used an interprofessional group discussion (1TW), while the other used profession 
specific groups (2RLS). This design was used to evaluate whether the group 
composition had any influence on the effects of the ICF based case study interventions. 
Measurement: The current study measures outcomes at Level 2a Perceptions and 
Attitudes (Barr et al., 2005). This was because the outcomes of interest were the 
psychological constructs of professional identity, interprofessional relation and 
readiness for interprofessional engagement and these are best measured using 
attitudinal survey. Attitudinal surveys are also appropriate with a first year cohort who 
may still not be able to demonstrate competency in IPE skills (Kirkpatrick Level 3) and 
have not yet engaged in fieldwork placements that could produce an outcome 
associated with the patient or service delivery (Kirkpatrick Levels 4a and 4b). 
RCT Approach:  The impact of the IPE intervention was studied via a pragmatic 
randomised controlled design. This design is considered comparable to RCT’s in 
studying the effects of educational interventions and was considered acceptable in the 
systematic review criteria in 2010. The results of this study demonstrated the use of a 
methodologically rigorous design in investigating the effects of an IPE intervention with 
first year health science students. 
1.5 Gaps in evidence and rationale for doctoral study series 
First year health science students are a cohort of particular interest with regard to IPE. 
Despite concern that they are not ready to engage in IPE, current evidence suggests that 
they are more positive about IPE compared to more senior students. It is thus 
considered important to investigate this area of IPE further. Evidence is still unclear on 
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on how best to deliver IPE intervention with this sample of interest and how IPE 
interventions may affect their interprofessional relation, identity and readiness to 
engage.  
There is scant attention paid to IPE interventions within existing multidisciplinary 
large-cohort first year classes. There is a need for evidence regarding curriculum 
interventions that work best with this cohort. Further there is a need to ensure 
measures used to evaluate intervention impact are valid with first year 
multidisciplinary cohorts but as yet there is a gap. 
Previous IPE research with first years in a large first year unit of study, found that 
a short IPE intervention produced positive shifts in IEPS scores (Cameron, Dematteo, et 
al., 2009; Cameron, Rennie, et al., 2009).  However the intervention was not embedded 
into a common compulsory core unit of study. Instead it was a complimentary 
component of their courses with expected but not assessable attendance and 
participation. The current study furthers work from Cameron, Dematteo, et al., (2009) 
and attempts to investigate the effects of a short IPE intervention with students from a 
large 1000+ compulsory unit of study embedded into their first session of first year. It 
will also extend these finding by investigating the impact using three validated 
measures grounded in education and social psychological theories.    
It has been identified that the earliest, most difficult and complex barriers to IPE 
are attitudes (Carpenter, 1995b; Parsell & Bligh, 1999). Therefore IPE interventions 
should identify and manage possible prejudices and negative interprofessional attitudes 
while also nurturing a positive appreciation and value for teamwork and collaboration. 
Parsell and Bligh (1999) state that a focus on increasing knowledge should naturally 
influence and motivate a desire to improve teamwork and collaborations skills. 
Knowledge to develop health professional literacy (Rogers et al., 2012), and teamwork 
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and collaboration skills (Carpenter & Dickinson, 2016) are considered  key outcomes of 
interprofessional education in the foundation first year of studies aimed toward 
developing a positive attitude to IPE (Carpenter & Dickinson, 2016).   
1.6 Research questions and study approach 
In response to these gaps highlighted in the literature, the following research questions 
were proposed.  
• Can a single interprofessional education intervention focussed on roles, 
teamwork or professional identity increase a first year student’s 
interprofessional relations, professional identity and their readiness to engage in 
interprofessional learning? Are the effects sustained at five months? (Chapters 8 
and 9) 
• Of the three interprofessional interventions offered to first year students, which 
condition produced the greater effect in readiness, relation and identity at post 
and five months? (Chapters 8 and 9) 
An additional four questions were proposed in order to answer the primary research 
questions with confidence. These associated research questions were: 
• At baseline, what are the demographic characteristics of a first year health 
science cohort that influence readiness for interprofessional learning, 
interprofessional relations and professional identity? Are the 2013 and 2014 
sub-groups comparable? (cross sectional)(Chapter 3) 
• Is the RIPLS a valid and reliable measure of readiness for interprofessional 
learning in first year health science students? (Scoping review and psychometric 
study)(Chapters 4 and 5) 
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• Is the IEPS a valid and reliable measure of interprofessional perception in first 
year health science students? (psychometric study) (Chapter 6) 
• Is the PIS a valid and reliable measure of professional identity in first year health 
science students? (psychometric study)(Chapter 7) 
 
1.7 Measurement instruments used in this study 
A recent review of undergraduate interprofessional evaluation identified the RIPLS as 
the most frequently used tool (Thistlethwaite et al., 2015). A previous review also found 
that the RIPLS and IEPS were the most frequently used measures for IPE (Thannhauser, 
Russell-Mayhew, & Scott, 2010). They stated that whilst there were many instruments 
used in IPE, many lacked the necessary psychometric investigation to ensure that they 
could be used with confidence. Having acknowledged the above theoretical framework, 
it was decided that three instruments, already validated in IPE evaluation research 
would be used. These were:  (1) the RIPLS, to measure IPE readiness; (2) the IEPS, to 
measure interprofessional perceptions and relations with other professional groups; 
and (3) the PIS to measure professional identity. Despite some correlation between the 
measurement of these constructs (see section 1.2.5.2) the combination of the three was 
considered appropriate because studies have found that their sensitivities to 
demographic characteristics varied (Seif et al., 2014).  Literature relating to each of the 
instruments is reviewed in the relevant chapter/s: RIPLS (Chapter 4 scoping review and 
Chapter 5 instrumentation study); IEPS (Chapter 6 instrumentation study); and PIS 
(Chapter 7 instrumentation study). 
Because instruments are created to measure constructs, the applicability and 
understanding of a given construct may differ from sample to sample. As such, in order 
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to ensure that the constructs of interest in this study are measured validly on this first 
year undergraduate sample, validity and reliability analyses on the instruments of 
interest were conducted. The sample in the current study was also unique  when 
compared against other  IPE intervention studies using the PIS, IEPS or RIPLS in that it 
had a gender balance and involvement of  11 different health science courses, some of 
which have never previously been included in IPE research or in  validations of the 
RIPLS, IEPS and PIS. It also had a median age of 18 years, one of the youngest samples 
used in IPE research to date.  
1.8 Design and study series plan 
Constructs addressed are attitudes to IPE, professional identity and interprofessional 
relations. There is theoretical and research evidence to support that these constructs 
are related (Coster et al., 2008; Hind et al., 2003). There is also strong evidence that 
students commence their courses with an already preconceived sense of identity, and 
that in first year they are more positive to IPE experiences that student in senior years. 
As such, the study aims to investigate how best to sustain and improve interprofessional 
relations, professional identity and readiness to engage interprofessionally.  
The study achieved this by following the recommendations of recent systematic 
reviews to conduct research using robust methods with a large homogenous sample of 
first year students with randomisation of groups, concealed allocation, collection of 
standardised baseline, post-intervention and follow up data and use of advanced 
inferential statistics to example effects. In addition to this, the study was able to 
investigate the effects on a sample that was balanced in gender; a recommendation 
proposed by Kolomer, Quinn, and Steele (2010).  
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Furthermore to address concern for valid measurement, the three instruments 
used in this study were psychometrically tested for the sample prior to being used to 
measure the effects of three IPE interventions. The statistical investigation of 
intervention effects used a regression method particularly appropriate for population-
based investigations of large samples with repeated correlated measures. To add to the 
strength of analysis, the study reports on the full per-protocol and intention to treat 
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The study will fill gaps regarding the validity of measures for first year multidisciplinary 
cohorts and the impact and effects of within-curriculum intervention design and 
development for application in multiple course curricula through a common subject.  
To fill the gaps in knowledge and answer questions posed, a quantitative study 
was undertaken to investigate the factors associated with readiness for 
interprofessional learning, interprofessional relations and professional identity in first 
year health science students engaged in a large first year, first session interprofessional 
subject. A study series was conducted to survey student characteristics in an 
interprofessional sample, establish psychometric evidence on key interprofessional 
measures used in the outcome student, design and evaluate a three condition 
educational intervention. Figure 1.1 presents a graphic representation of the research 
questions and study series plan.  
Each study uses a design appropriate to answering the research question as 
follows:- 
1. Study One (Chapter 3): To identify the attributes of the samples of interest in 2013 
and 2014 that could influence RIPLS, IEPS and PIS scores a summary of sample 
characteristics and  cross section survey analysis was undertaken on baseline data. This 
helped identify the attributes of the PhD sample, examines whether the 2013 and 2014 
sub-groups were comparable, and identify whether gender, age and course were factors 
that could influence the variability of RIPLS, IEPS and PIS scores.  
 
2. Study Two (Chapter 4): The factor of most interest in the intervention study was 
readiness for interprofessional learning. This is because the intervention was 
implemented shortly after first year undergraduate students had commenced their 
courses.  To establish a summary of current use of and psychometric evidence of the 
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RIPLS, a scoping review was conducted. This review screened all studies that reported 
on the psychometric attributes of the RIPLS. These finding were collated and 
summarised and thematically analysed in order to propose a summative conclusion 
based on the evidence in the literature. Scoping reviews were not conducted on the IEPS 
or the PIS because they were not the factors of most interest, and they were not, as the 
RIPLS was, the most commonly used IPE measure in literature, so available data in IPE 
was less.  
 
3. Studies  Three, Four, Five (Chapters 5, 6, 7): To test for the suitability of the RIPLS in 
measuring interprofessional readiness in a large first year first session cohort a 
psychometric analysis of the instrument was undertaken using factor analysis. 
Psychometric evaluations were also undertaken for the IEPS and PIS to ensure that they 
were reliable and valid measures for the sample of interest.  
 
4. Studies Six and Seven (Chapters 8, 9): An intervention study was conducted, using a 
pragmatic RCT design and randomised groups. The study was administered once (in 
2013 and replicated in 2014) to assess stability of outcome. Study results using the ITT 
analysis are separately reported for 2013 (Chapter 8) and 2014 (Chapter 9). To identify 
the effects of time and the effects of each of the three intervention condition at post 
intervention and at five months follow-up a  multivariate analysis using generalised 
estimating equation (GEE) was undertaken using the per protocol approach and ITT. A 
complete summary of the statistical results for the per protocol and ITT analysis are 
reported in Appendices G and H. Appendix I provides a comparison of the per protocol 
and ITT results in an effort to identify the degree of comparability in the two 
approaches. This was then used to justify the selection of the ITT results as the “key 
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findings” for intervention impact because the imputation of scores maintained the 
sample size and could enable a greater sensitivity to the statistical relationships in the 
multivariate analysis. The results revealed population based estimations of the 
regression coefficients for outcome measures RIPLS, IEPS and PIS at baseline, post 
intervention and at five month follow up. 
1.9 Definition of terms 
There have been a variety of terms used to describe collaboration of health 
professional in practice, some of which include the terms multi/ inter/trans 
disciplinary, multi/ inter/intra and trans professional. The term disciplinary was used 
before professional and represented the workplace setting within which health science 
students work (Stone, 2009). Health practitioners worked together and were 
considered to be from differing disciplines; each coming to the team situation to 
contribute their specialised body of knowledge in order to meet the complex needs of 
clients. The term ‘professional’ as an adjunct to the prefixes of multi/inter/intra and 
trans, is one that became popular with the introduction of collaborative education in 
tertiary institutions (Stone, 2009). It is representative of the developing status that has 
occurred in the health sciences.  Many health sciences disciplines now have full 
profession status.  
Nonetheless, the key differentiation between these terms is the type of 
interactions that each of them represent. Multi refers to situation where professionals 
are working independent of each other in a parallel fashion (Hall & Weaver, 2001). They 
still meet the needs of clients together and at the same time but their efforts are not 
combined. Similarly in education, students may be located in the same classroom but 
are not required to interact together. This approach was also called ‘shared teaching’ 
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and was implemented for economic rather than pedagogical principles (Horsburgh et 
al., 2001) by grouping large students into common foundational units.  In contrast to 
this, the term ‘interprofessional’ as applied to both the post graduate and 
undergraduate contexts means “occasions when two or more professions learn from 
with and about each other to improve collaboration and quality of care” (Centre for 
Advancement of Interprofessional Education (CAIPE), 2002, online). Clearly the 
difference here is that there is an expectation that students interact and learn with each 
other. Furthermore they are expected to learn ‘from’ their peers ‘about’ their future 
professional roles, even in the early stages of their courses. 
By interacting together in teams, students increase their understanding of each 
other’s roles, experience working collaboratively and practice appropriate 
interprofessional communication. Such situations may also diminish misunderstanding 
and role misconceptions and false stereotypes of each other. The term 
‘intraprofessional’ refers to situations whereby collaboration or learning occurs 
between two or more professionals within the same discipline (Hayden-Sloane, 2005). 
Transdisciplinary teams involve team members sharing the tasks and roles 
typically held by individual disciplines or professions (Hall & Weaver, 2001). The roles 
of individual health practitioners can be blurred because some roles may overlap in 
how they function as part of the team in meeting the client’s needs (Hall & Weaver, 
2001). Some argue that true interprofessional collaboration should consist of elements 
of this transdisciplinary approach, where clients are at the centre of all activities and 
professionals roles are allocated based on expertise, experience and availability 




This chapter has reviewed the historical health care context and associated this with a 
need for greater teamwork between health professionals. IPE is defined and proposed 
as one way in which to enhance interprofessional collaboration. Conceptual and 
theoretical underpinnings of IPE are grounded in adult learning theory. Social 
psychologies support the notion that structured and well planned contact experiences 
between students preparing for health profession practice should develop synergies 
that mitigate conflict and promote common understanding and expectations. IPE 
interventions are broad but most use case studies with interprofessional groups of 
students. Research to date indicates a paucity of rigorous IPE evaluation. Five RCT 
studies were located that investigated IPE effectiveness with health professional 
students. None focused on the IPE experience of first year students. This cohort 
represents a group of particular interest because as they commence their course they 
are in a state of transition whereby in-group biases and professional identity may have 
not yet developed. They are a group who have been identified as most responsive to 
IPE. This PhD study aims to investigate the psychometric suitability of three IPE 
measures and then use these to test the impact of three interventions on a commencing 
first year undergraduate cohort from 11 different health profession courses in Australia.  
Chapter 2 presents the study series methodology, with detailed ethics, procedure and 
analysis information not normally included in articles for publication in peer reviewed 
journals. These follow in chapters 3, 4, 5, 6 and 7. Chapters 8 and 9 present RCT analysis 
results for the 2013 and the 2014 replication study, using ITT GEE. Appendices G, H, and 
I report results of the per-protocol and ITT analysis and their comparison. This thesis 
concludes with Chapter 10, a summary of key findings and implications for future 
research, practice and policy.  
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2 Chapter 2 Methods 
 
2.1 Introduction 
Chapter 1 provided the background to the study series plan, the research questions and 
key concepts. This chapter will present the  methodological approach, the study-series 
design, recruitment, data collection and analysis procedures and other whole-of 
research-program matters including ethical considerations. There will be some 
repetition of method information in the “manuscript-style study chapters” that follow 
however the level of detail in this chapter is much greater and the rationale for method 
and procedure selection has been given. This does not normally occur in a journal 
article and does not occur in the “manuscript-style” chapters. Study-specific procedures 




2.2 Methodological approach: Quantitative  
Quantitative research is characterised by a systematic description and investigation of 
phenomenon using scientific methods that emphasise control to minimise bias and 
statistical analysis of quantifiable measures (Hoy, 2010). Its primary purpose is to 
describe and test the associations between variables (Ho, 2014). The control and 
systematic testing used in quantitative research provides confidence that statistical 
relationships are not brought about by chance. Quantitative research offers a method to 
investigate relationships of causality and correlation by either comparing groups or 
relating variables directly (Punch, 2009). Punch (2009) identified three broad types of 
quantitative investigation:  experimental, quasi-experimental and correlational.  
Of these three, the first two answer research questions to do with ‘cause and 
effect’ via group comparison; focussing in a forward direction and examining the effect, 
if any, of a given cause (Punch, 2009). The third type of quantitative investigation works 
in the opposite direction; by examining the relationship between variables, focused on 
identifying the causes of a given effect (Punch, 2009).  Degree of influence in the 
relationship is examined by measuring the level of variance in the dependent variable 
attributed to the independent variable (Punch, 2009). 
Regardless of the type of quantitative research undertaken, scientific investigation 
aims to generate knowledge based on the observation of measurements that are 
objective, controlled and quantifiable (Hoy 2010).  Although it may be considered 
difficult to attain complete objectivity, the investigator in quantitative research must 
demonstrate an “impartial judgement that rests outside [his/her] preferences, biases, 
and wishes” (Hoy, 2010, p. 3). Furthermore, objectivity needs to be evident in the 
investigation itself, with clear procedures that support an accurate, consistent, 
replicable and reliable examination of variables (Hoy, 2010).  Hoy argues that while 
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objectivity can be difficult to achieve in quantitative education research, it is still the 
goal. 
Variables in a quantitative study also need to be controlled so that the only 
elements that are varied are that which is being manipulated and measured (Punch, 
2009).  The scientific approach of hypothesis generation and testing is dependent on 
measurement of quantifiable variables; this enables statistical analysis of comparison or 
correlation to take place (Hoy, 2010). 
 
2.3 The research program – study series design 
Three variables were of interest in this study: professional identity, perception about 
one’s own and other professions (also known as interprofessional relations) and 
readiness to partake in interprofessional education. The population under study was 
first year health science students. The study sought to: (1) investigate the precision and 
utility of the three instruments commonly used to measure latent constructs in these 
variables; (2) identify student characteristics associated with variations in each of these 
variables in an IPE context; and (3) examine the effects of three IPE interventions 
conducted in a first year, first session IPE unit on the three variables with health science 
students.  A program of research studies was thus used to achieve these aims and 
answer the research questions (Figure 1.1).  These studies answer questions put forth 
in Chapter One Section 1.7. 
Four research designs were used:  
(a) Scoping review. This study design was used to investigate psychometric properties of 
the RIPLS and IEPS instruments to summarise published evidence relating to reliability 
and validity;  
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 (b) Instrumentation study. Each of the three IPE related constructs had standardised 
measures selected on the basis of IPE literature. Each of these was investigated to 
ascertain its psychometric properties and validate the measure with the sample under 
study;  
(c) Survey.  A description of the demographic characteristics of the first year health 
science students involved in the study  and the interprofessional variables of interest at 
study commencement was presented; and  
(d) Randomised controlled trial. This was used to investigate the impact of a brief 
educational intervention (one of three conditions) on the interprofessional variables of 
interest, using GEE regression analysis to test the relationship between covariates and 
proposed causes and effects.  
A total of seven studies is reported in the chapters that follow. The study series 
was presented in visual form in Chapter One, section 1.9. It will be reproduced at the 
beginning of each chapter to orientate the thesis reader. The study program consists of 
scoping reviews, three instrumentation studies, a cross sectional survey study and two 
outcome study (from 2013 and a replication from 2014). Together this program of 
research provides depth, breadth and rigour to the investigation of the problem.  
The following sections of this chapter provide details about the methodology used 
within each of these study designs. The study-specific manuscript-style chapters 
present procedures used to implement the method. The sections that follow, commence 
with the scoping reviews (section 2.4; Chapter 4), then the cross sectional analysis 
(section 2.5: Chapter 3), instrumentation designs used for the RIPLS, IEPS and PIS 
(section 2.6; Chapter 5, 6, 7), and finally the randomized controlled trials (section 2.7: 
with study findings presented in Chapters 8 and 9 in accord with the GEE analysis 
approach used). The sections that follow thus elaborate the study rationales and 
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methodological underpinnings so that procedures described in the study-report 
chapters that follow are contextualised. The chapter concludes with a synopsis (section 
2.22). 
2.4 Study Design - Scoping reviews of the RIPLS and the IEPS 
Although a literature review had been conducted as a general background to the 
research question and study series (see sections 1.2-1.6), scoping reviews were 
conducted on specific measures to help identify strengths, weaknesses and issues 
associated with assessment of the attributes. One of these was substantial enough to 
form a separate manuscript (Chapter 4 RIPLS which presents this scoping review in the 
form of a draft manuscript for submission to a journal); another was specific to 
psychometric information about the instrument and was embedded in the 
instrumentation study report (Chapter 6 IEPS Psychometrics which reports this scoping 
review information as part of the instrumentation study presented in the form of a draft 
manuscript for submission to a journal). This section now explores the methodological 
rationale for use of a scoping review and the design principles which underpinned the 
scoping review study.  
The RIPLS (Parsell & Bligh, 1999) is a commonly used measure in IPE research. It 
was selected as one of the three standardised measures to examine the 
interprofessional variables of interest. During the course of this study, a debate 
emerged in literature suggesting that although the RIPLS survey instrument was widely 
used, the assumed validity and reliability in measuring its core construct of “IPE 
readiness” was open to criticism (Mahler, Berger & Reeves, 2015; Mahler et al., 2016). 
There was, however, no summary or appraisal of literature to determine whether such 
criticisms were reasonable. As such an in-depth investigation of literature relating to 
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the reliability and validity of the RIPLS instrument was performed as part of this study 
series. A scoping review was also conducted on the IEPS because a number of studies 
had reported psychometric data on this instrument and the scoping review was used to 
collate this data as part of the appraisal (Chapter 6).  
A scoping review methodology was used because this approach aims to 
summarise what is known about a topic –what was known about psychometric 
information relating to the RIPLS. Further, one of the aims of a scoping review is that it 
allows an examination of “the extent, range and nature of research activity” (Arksey & 
O'Malley, 2005, p. 21) via a comprehensive review of the literature. As no such 
examination had occurred for the RIPLS or the IEPS, and these measures were being 
used as outcomes n the RCT, this seemed timely.  
A scoping review is not driven by a specific research question, but instead can 
identify all relevant literature regardless of study design (Arksey & O'Malley, 2005). As 
such, all study designs using the RIPLS were considered in the review as long as they 
reported on one or more psychometric properties of the instrument for their study.  The 
scoping review five-stage framework recommended by Arksey and O'Malley (2005) was 
used: (i) formulating the question, (ii) identifying relevant studies, (iii) study selection, 
(iv) charting the data, and (v) collating, summarizing and reporting the results. In this 
study, the aim of the scoping review was to reveal psychometric properties of the 
instrument (the RIPLS and the IEPS), to critically consider and summarise this evidence 
and thus to encourage objective discourse about the utility of the RIPLS and the IEPS in 
IPE evaluation research and in the current study.  
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2.5 Study Design - Cross-sectional survey of participant demographic and 
IPE characteristics 
A survey was conducted to find out about demographic characteristics and 
interprofessional education attributes of first year health science students. Survey 
studies offer a “numeric description of trends, attitudes, or opinions of a population by 
studying a sample of that population” (Creswell, 2014, p. 155).  
A cross sectional survey study was conducted to describe demographic 
characteristics of the interprofessional cohort and the profile of responses on IPE 
measures in 2013 and 2014. The current study sample represents one of the largest, 
youngest, gender balanced and most diverse of any IPE undergraduate study to date. 
The survey data was reported in two ways: (a) sample reports specific to each IPE 
measure in the instrumentation study series; and (b) sample and outcome measure 
reports specific to the 2013 original and 2014 replication intervention studies. A cross-
sectional analysis of sample characteristics and IPE measure baseline scores for the 
2013 and 2014 cohort is presented in Chapter 3.  
An analysis of sample characteristics and their association with the dependent 
variables will help discern the level of sensitivity of the instruments used and the 
degree of influenced imposed on the measures at baseline. Demographic data collected 
on each of these cohorts using a self-report survey were: gender, age and course. It 
should be noted that ethnicity was not collected as only factors with previous research 
evidence were included in the study. The IPE attributes were measured using the RIPLS, 
IEPS and PIS. 
Three samples were used in the study series:  
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(a) a 2012 cohort of first year health science students in nine courses enrolled in 
a mandatory interprofessional health science unit (this cohort was used only in the 
RIPLS instrumentation study);  
(b) a 2013 cohort of first year first session health science students enrolled in 10 
different courses (plus an 11th non-specific group) who were all participating in a 
compulsory 13-week interprofessional subject (this cohort  was used in the RIPLS, IEPS 
and PIS instrumentation studies and the first outcome intervention study);  
(c) a 2014 cohort who were also first session, first year health sciences students 
enrolled in the mandatory interprofessional unit, from the same courses but with the 
addition of a new ‘paramedicine’ course this cohort was used in the RIPLS, IEPS and PIS 
instrumentation studies and the 2014 outcome intervention study.  
The survey data was aggregated for each cohort and was compared. The 2013 
and 2014 samples were identified to be heterogeneous which helped underpin the 
decision not to pool the data for the intervention outcome study. 
 There were three interprofessional education variables of interest in this study, 
professional identity, inter-professional perceptions (also called professional relations 
in this study) and attitudinal readiness for interprofessional learning. All these 
measures are considered psychologically derived constructs because they focus on 
attitudes and perceptions (Coaley, 2009; Field, 2013). Consequently, self-report surveys 
are the most appropriate method to use to reveal the data. Further, standardised 
surveys provide consistent way to collect and collate that data. Each of the measures 
chosen for the three variables was a standardised self-report survey – the RIPLS (G 
Parsell & Bligh, 1998), the IEPS (Luecht et al., 1990) and the PIS (Brown et al., 1986). In 
the 2012 cohort only the RIPLS was administered, while in 2013 and 2014 the RIPLS, 
IEPS and PIS were administered.  
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The purpose of survey research is to generalise trends found in a sample to a 
larger population and in doing so, make inferences of the “characteristics, attitudes or 
behaviour of this population” (Creswell, 2014, p. 157). As such, in the present study 
series a survey design offered an appropriate means of identify student characteristics 
associated with variations in each of these latent constructs in an IPE context. 
Surveys were also considered the most appropriate design because they allowed 
the collection of a vast amount of information from a large sample group quickly and 
economically (Creswell, 2014). The survey method was used not only to characterise 
the sample on demographic and interprofessional characteristics at study 
commencement (for use in the instrumentation studies and in the RCT) but also to 
examine these characteristics at other time points (during longitudinal follow up in the 
RCT). In 2013 and 2014 the survey-suite was thus administered three times – study 
commencement (baseline, abbreviated to BL), one week after intervention (post-
intervention, abbreviated to POST) and five months after the intervention (abbreviated 
to 5MFU). The data collected was statistically aggregated at each time point to describe 
attributes cross-sectionally. 
 
2.6  Study Design - Instrumentation studies on the RIPLS, IEPS and PIS 
Each of the IPE instruments used in the intervention study was selected following a 
general literature review of IPE at the beginning of the investigation process.  This study 
used three of the most frequently cited instruments in IPE research (Thannhauser et al., 
2010; Thistlethwaite et al., 2015). These were the RIPLS, IEPS and PIS. Despite their 
common use by academics and researchers, particularly in IPE, many studies using 
these instruments had either not investigated psychometric properties, or had done so 
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with underpowered samples or samples that were predominantly female. Further, 
validation of the instruments with samples comparable to the first health science 
sample used in this study had not been done.  
2.6.1 Instrumentation studies conducted 
The research study program therefore incorporated studies to investigate 
psychometric properties of each of the instruments (validity and reliability) to provide a 
sound evidence base with which to apply to measures in evaluation of outcomes with 
the sample of interest, first year health science students. Three instrumentation studies 
examining the validity and internal consistency reliability of the RIPLS, IEPS and PIS 
instruments were therefore conducted. They fill a significant gap in the IPE research 
evidence base contributing new information on the psychometric properties as well as 
ensuring the validity and reliability of these measures in evaluating the intervention 
impact in the present study.  
The first of these instruments, the RIPLS, was one of the most commonly used 
IPE outcome measures, but the variability of psychometric properties reported over the 
years had been the subject of recent criticism with questions about the validity and 
reliability of the RIPLS (Mahler, Berger & Reeves, 2015; Mahler et al., 2016).  For the 
RIPLS instrumentation study, survey responses were collected from students six weeks 
after unit commencement of the Autumn session in 2012, 2013 and 2014. Chapter 5 
presents the report of this instrumentation study in the form of a draft manuscript for 
submission to a journal. 
Another  of these instruments, the IEPS, had been widely used, but the literature 
review of psychometric properties revealed that previous studies had been 
underpowered, gender skewed, usually not focussed on first year and had neglected a 
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number of disciplines included in this sample (Vaughan, Macfarlane, Dentry, & 
Mendoza, 2014). The IEPS instrumentation study thus filled important information gaps 
regarding this instrument. The IEPS instrument was administered six weeks after unit 
commencement in 2013 and 2014. Chapter 6 presents this report of this 
instrumentation study in the form of a draft manuscript for submission to a journal. 
The third instrument, the PIS, had limited previous psychometric investigation 
although what was available identified few concerns. The PIS instrument was 
administered six weeks after unit commencement in the 2013 and 2014 cohorts. The 
PIS instrumentation study in this series generated validity and reliability data specific to 
first years, to a large interprofessional cohort and to 10 individual disciplines – again 
filling an important gap. Chapter 7 presents this report of this instrumentation study in 
the form of a draft manuscript for submission to a journal. 
All three instrumentation studies also included a survey of participant responses 
to profile measures relevant to IPE. This descriptive information provided unique 
interprofessional profiles and discipline specific characteristics for 10 professions – 
some of which had never previously been assessed for IPE attributes. These profiles 
were presented as part of the instrumentation study reports (See “sample” 
characteristics and descriptive results for each measure in the relevant chapter – 
Chapter 5 for RIPLS, Chapter 6 for IEPS and Chapter 7 for PIS). 
 
Each of the three instrumentation studies used the same approach to defining, 
understanding and testing validity and reliability. This approach is now described as 
well as the statistical procedures used to investigate these properties. 
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2.6.2 Validity  
Validity refers to whether or not meaningful and truthful inferences can be drawn from 
the scores of a particular instrument (Creswell, 2014) and whether an “instrument 
measures what it set out to measure” (Field, 2013, p. 886). The latter part of this 
definition relates more specifically to a particular type of validity called construct 
validity. Construct validity refers to how well the instrument represents the theoretical 
concepts it purports to measures (Punch, 2009). It is quantitatively tested through the 
use of factor analysis whereby the item responses of an instrument are correlated with 
each other (Field, 2013). Items with high correlation loadings are extracted and 
grouped into factors. Each factor represents a cluster of items that represent a 
component of the construct being measured by the instrument (Field, 2013). The 
process is highly quantitative and offers a data driven explanation of the constructs 
inherent in an instrument (Punch, 2009).  
Factor analysis typically occurs in the initial stages of instrument development. 
However, Levine, Hullett, Turner and Lapinski (2006) state that repeated factor analysis 
testing of instruments with different sample groups is important for the ongoing 
development of the measure.  They state that ‘once-validated’ instruments should not 
be treated as always valid in every situation and with every sample.  They insist that the 
process of “factor analysing existing scales and discarding problematic items is a 
desirable practice that should be accepted and encouraged” despite the likely outcome 
being that different non-comparable versions of the one instrument are produced 
(Levine et al., 2006, p. 310). This is the only way to ensure that validity of an instrument 
is proven for a specific sample. 
To examine correlations and discriminations between item responses, factor 
analysis involves a process of rotation (Field, 2013). In this study, during the factor 
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analysis procedure, particular attention to the method of rotation was taken to ensure 
this complied with that recommended. There are two forms of rotation in factor 
analysis – the orthogonal and oblique rotation (Field, 2013). The orthogonal method 
involves the rotation of factors in one direction, whereas the oblique method involves 
rotation in both a forward and backward direction (Field, 2013). The choice of rotation 
is dependent on whether or not the researcher believes that the factors within an 
instrument correlate with one another. In most instances, and particularly with 
psychological constructs such as attitudes and perceptions, factors do interrelate and so 
the oblique method is preferred (Field, 2013). To be certain that one has used the 
correct rotation method, the Factor Correlation Matrix produced as part of the factor 
analysis using oblique rotation method can be used to confirm whether factors were 
indeed interrelated (Field, 2013). The current study reported all factor analysis 
protocols using the oblique method of rotation and the correlation matrix is also 
presented. 
There are several factor analysis procedures available but the choice of which to 
use is determined by the purpose of the analysis. Exploratory Factor and Principal 
Components Analysis (EFA and PCA) are used when the factor solution is yet to be 
generated (Field, 2013).  Confirmatory Factor Analysis (CFA) is used when a factor 
solution has already been determined and the procedure involves testing whether 
current item responses fit the pre-existing model (Field, 2013).  They both serve to 
reduce data to factor groupings and so aid in interpreting the findings and the 
constructs represented in the instrument (Field, 2013).  In this study, despite all three 
instruments having well defined factor solutions shown in previous research, the 
current study used PCA because it served the purpose of identifying each instrument’s 
factor configuration in relation to this specific study sample. PCA was also used because 
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it was effective in identifying which items were problematic and could be discarded to 
enhance valid measurement of the construct (Field, 2013). 
2.6.3  Reliability 
Reliability refers to the level of consistency of measurement of the latent 
variables under investigation (Punch, 2009). It is a central concept in measurement and 
can refer to consistency between survey response items (internal consistency) or 
consistency over time (also known as test retest reliability) (Punch, 2009).  
In the current study, internal consistency was reported using the Cronbach alpha 
coefficient statistic. The Cronbach alpha coefficient is a commonly used statistic of 
instrument reliability (Field, 2013). It calculates the correlations via a specific analysis 
of variance and covariance between item responses. Instruments with an alpha 
Cronbach of .7 to .8 are considered acceptable, with values lower than this considered 
unreliable (Field, 2013). The alpha value can be influenced by a number of factors. For 
example instruments with a high number of items are more likely to produce higher 
Cronbach alpha coefficients (Field, 2013).  Furthermore Field (2013) states that alpha 
Cronbach can be influenced by negative item responses that have not been reverse 
scored. He states that unreversed negative phrased items will have an unintended 
negative relationship with other items and that this will result in an inaccurate 
calculation for reliability. This was directly relevant in the current study, because there 
are negative items in the RIPLS (items 10-12, 17-19) and the PIS (items 6-10); these 




2.6.4 Newly validated instrument versions used in the study series analysis 
Once psychometric investigation of each instrument was completed, findings could be 
applied to selection of the best version for use in the present study series for testing 
associations between variables to reveal effects of the IPE intervention. For example, in 
the current study, newly validated versions of the RIPLS and IEPS were used because 
the psychometric analyses (presented in Chapters 5 and 6 respectively) showed them to 
be valid measures with greater internal consistency than earlier versions. Further, the 
psychometric studies provided much needed evidence to verify that the instruments 
used were valid and reliable in the sample under investigation.  
2.7 Study Design - Randomised controlled trial examining intervention 
effects 
This study investigated the impact of an educational intervention on the 
interprofessional variables of interest.  The randomised controlled trial examined 
whether any or all of the three short IPE interventions embedded in a compulsory unit 
of study for first year health science students could generate statistically significant 
change in standardised self-report IPE measures. The selection of intervention foci and 
measures was conceptually grounded. There were three intervention conditions 
developed using adult learning approaches, a standardised implementation protocol, 
and tutor-group randomization. The three intervention conditions were selected on the 
basis of constructs proposed to be important for readiness in interprofessional learning: 
teamwork, roles and responsibilities, and interprofessional relations. The three 
outcome measures were selected on the basis of alignment with constructs 
underpinning IPE at the commencement of health profession education. Readiness for 
interprofessional learning, collaboration and teamwork were measured by the RIPLS 
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(Parsell & Bligh, 1999), professional identity was measured by the PIS (Brown et al., 
1986) and interprofessional relations was measured by the IEPS  (Luecht et al., 1990).  
This was the first time an intervention study of this type had ever been done. The study 
site, protocol and implementation issues are described later in this chapter. The RCT 
study report is presented in Chapters 8 and 9. The next sections explore features of RCT 
designs and the conceptual rationale for intervention and instrument selection.   
 
2.7.1 Features of an RCT 
An RCT is an experiment where participants are randomly allocated to at least two 
different groups (Kendall, 2003). The only variation between groups is that each is 
presented with a different condition. As such the primary purpose of an RCT is to test 
causal relationship between variables. In most instances one condition is the 
experimental group and the others are either control or comparison groups (Kendall, 
2003).  Measurement of the variable of interest is taken as a baseline and then again 
after intervention and analysis is usually aimed at identifying if any differences have 
been produced as a result of the prescribed intervention. The RCT is a highly regarded 
scientific investigation because the random allocation process is proposed to mitigate 
potential participant bias that can interfere with establishing the true link between 
cause and effect.  
2.7.2 Randomised Controlled Trials in IPE – procedural challenges and strategies 
used 
There is a limited number of IPE evaluation studies that have used a RCT design. In a 
recent systematic review of research that measured interprofessional outcomes in 
practice, only eight of the 15 studies used an RCT design (Reeves et al., 2013). Despite 
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calls to use RCT study designs in IPE research, literature reviewed for the present study 
revealed only five studies in health education settings that used random allocation of 
participants; four in undergraduate (Just et al., 2010; Nango & Tanaka, 2010; Street et 
al., 2007; Wang et al., 2015) and one in a graduate (Shoemaker et al., 2015).   
One reason for the paucity of RCT design research in IPE may be difficulties of 
ensuring equitable access to ‘intervention’ education at the same time as having a 
genuine control group (Punch, 2009). For example, the common option of ‘wait-list’ 
control groups creates equity challenges in education research, because to defer a 
student’s access to education, as may be the approach taken for a time series or cross 
over design, may prejudicially disadvantage a student’s performance in assessments 
(Punch, 2009).  Further, in IPE there may be complications because students have 
enrolled into and are paying for professional or interprofessional study, and as such it 
would seem inappropriate to withhold their access to this educational material. RCT 
designs are thus practically challenging in the IPE context.  
RCTs are clearly needed in IPE research. As the design best suited to 
demonstrating intervention effect, Reeves et al. (2013) recommended more RCT studies 
to assess the effectiveness of IPE especially when compared with separate, profession-
specific interventions (Reeves et al., 2013). Furthermore Reeves et al. (2010) 
recommend that future RCTs should include rigorous randomisation procedures, 
allocation concealment, larger sample sizes,  and more appropriate control groups for 
comparison. 
The current study adopts these recommendations, using an RCT design to 
evaluate the impact of an IPE intervention. Further it used the design features 
recommended by Reeves et al. (2013) including concealed allocation and a large sample 
size. It could not include the use of a randomly allocated comparison control group for 
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equity and ethical reasons described earlier. Although full strict randomisation of 
participants was not possible because students had already self-selected 
interprofessional tutorial groups from the timetable, blind randomisation was 
conducted using the tutor-tutorial groups. Tutors were allocated to three groups based 
on their number of classes. Tutors with most classes were the first to be allocated to 
each group and then in a ‘most to least’ approach each tutor was allocated to one of the 
three groups. Once all tutors had been allocated the tutor groups were randomly 
allocated to one of the three intervention conditions. The randomisation procedure is 
described in detail in sections 2.10.1 and 2.10.2. Given this procedure, a pragmatic 
randomised controlled design was used.  
2.7.3 Features of pragmatic randomised controlled trials 
This study used a randomised controlled pragmatic trial design to evaluate and 
compare the effect of three interprofessional education (IPE) conditions. Schwartz and 
Lellouch (2009) define pragmatic randomised controlled trials as those RCTs that are 
designed to help choose between interventions. They are dissimilar to RCTs in that their 
primary purpose is not to test causal research hypotheses. Instead they focus on 
intervention effectiveness with participants in the relevant setting and are used to help 
make decisions regarding "treatment options in the setting in which intervention will be 
implemented" (Zwarenstein et al., 2008, p. 1). This design is typically used when 
individual random allocation of participants cannot be achieved. Such designs are 
commonly used in education studies because usual practice in this field does not involve 
control groups receiving a separate intervention (Reeves et al., 2010). A recent 
systematic review of published studies investigating IPE efficacy identified pragmatic 
trials as an acceptable study design (Reeves et al. 2010).  
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2.7.4 Conceptual Framework underpinning of the RCT study design 
A major challenge in IPE intervention studies is ensuring the rigour not only of the 
design but of the intervention itself, specifically whether or not the IPE constructs being 
examined through the intervention and the outcome measures are appropriate to the 
questions being asked and are all aspects of the study adequately conceptually 
grounded. The subsections that follow explore the need for a conceptual framework to 
underpin selection of IPE outcome measures, with a particular focus on “readiness” as 
an attitudinal dimension and how this should be measured (section 2.7.4.2). This is 
because readiness for interprofessional learning is a key concern of this study series.  
2.7.4.1 Conceptual frameworks underpinning selection of interventions and 
outcome measures 
A 2011 scoping review of the conceptual frameworks used in IPE interventions 
indicated that a significant methodological limitation of these interventions was the 
minimal use of underpinning theory and that the relationship between IPE learning 
objective, intervention and outcome measurement were not explicit (Reeves et al., 
2011). Such concerns were also raised earlier by Payler, Meyer, and Humphris (2008). It 
has been suggested that this lack of rigour in quantitative investigation has limited the 
progress of evidence-based education innovation (Slavin, 2010). 
Instead it has been proposed that change in mainstream education practices are 
more directed by “fads”, characteristic of what Slavin (2010) called the “pendulum 
swings of taste characteristic of art or fashion rather than progressive improvements 
characteristic of science and technology” … “mov[ing] from fad to fad” (p. 102).   
This point described by Slavin, although intended to describe the general field of 
education research being resistant to processes of rigorous evaluation and 
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dissemination, can also be applied to the field of IPE research and practice. The notion 
of health professionals working together is not new (see section 1.2.1) , but when the 
idea was put forward that health students should learn together as part of their 
professional preparation study (see section 1.2.2), academics and researchers 
responded quickly by designing and evaluating such programs even though a 
theoretical foundation had not been articulated. The consequence is that IPE programs 
are pragmatic rather than theoretically informed interventions. IPE may thus seem 
more like a ‘fad’ rather than an approach with strong purpose and evidence for its use.   
The present study series aimed to articulate the conceptual framework and 
assumptions underlying intervention design and outcome measurement to ensure 
study quality. A recent interprofessional practice guide presented a checklist to 
ascertain the quality of IPE research designs (Reeves, Boet, Zierler, & Kitto, 2015). The 
checklist emphasises the importance of grounding research within a conceptual 
framework that explicitly links IPE learning objectives and activities with expected 
outcomes. Good quality IPE interventions should be prospectively designed on the basis 
of conceptual frameworks and propositions. The intervention study conducted in this 
study series aimed to do this. First it conducted a review of literature to identify 
components of interprofessional practice that were deemed important to consider in 
interprofessional education (section 1.4). As a result of this review, the main factors of 
interest and measurement were first year student’s professional identity, 
interprofessional perception of self and readiness to engage and learn in an IPE context.  
Since the intervention was implemented early on in course enrolment of the 
students (a few weeks after course commencement), readiness for interprofessional 
learning was of particular interest. For this reason, the three interventions were 
conceptually grounded in the three constructs set forth in the RIPLS, namely: teamwork 
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and cooperation; identity; and roles. In their early conceptualisations of the RIPLS, 
Parsell and Bligh (1998) recommended that the following four dimensions underpinned 
effective multi-professional learning “a) relationships between different professional 
groups; b) collaboration and teamwork; c) roles and responsibilities; and d) benefits to 
patients, professional practice and personal growth” (Parsell & Bligh, 1998, p. 523). In 
this study, the dimension of “roles and responsibilities” was identified to be 
encompassed by  the construct of “identity”, in particular how a deeper understanding 
of purpose consolidates one’s membership with a profession (Parsell & Bligh, 1998). 
Since this study was with first year first session students, “benefits to patients, 
professional practice and personal growth” was deemed to be something first year 
students would not be ready to achieve. This dimension underpinning IPE has been 
suggested for later years of education through clinical practice placements (Carpenter & 
Dickinson, 2016). 
2.7.4.2 Readiness theory – attitudinal focus of measurement 
Attitude measurement in empirical research can be challenging. According to Coaley 
(2009, p. 44) “attitudes are abstract hypothetical constructs which represent underlying 
tendencies of individuals to respond in certain ways”. Thus, attitudes are proposed to 
influence the way people behave (Coaley, 2009).  Allport (1935) identifies “an attitude 
[as] a mental and neural state of readiness [emphasis added]…exerting a directive or 
dynamic influence upon the individual’s response to all objects and situations with 
which it is related” (p. 810). Thus in this definition, readiness is attributed to an 
attitudinal state –“readiness” is because the attitude pre-empts an anticipated response. 
This theoretical perspective informed selection of measurement types for   the study – 
self report surveys, surveys that sought out attitudes,  and a survey that specifically 
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addressed ‘readiness’. Readiness theory is also particularly suitable for measurement in 
first year IPE for two reasons. 
The first reason is that the majority of commencing health science students in 
their first year of study are beginning adult learners. In the current study the majority of 
participants were aged 17-22 years old and most would have come from a subject-
centred pedagogy (Merriam & Bierema, 2014). As commencing students, they are 
embarking on a new mode of education more typical of adult learning. Their ‘readiness’ 
for that learning is an important dimension of their experience. 
The second reason is that adult learning is typically associated with greater 
active participation and self-direction (Merriam & Bierema, 2014).  The learning is 
highly student-centred (explained in section 1.2.5.1). A readiness to learn has been 
associated with one’s exposure to a ‘teachable moment’ - the point at which one needs 
to learn new knowledge and skills (Merriam & Bierema, 2014). Adult learning, using 
student centred approaches, offers first year students with prime opportunities for 
teachable moments to introduce IPE as part of the learner’s professional preparation. A 
readiness to engage in IPE can thus be measured by surveying participant attitudes.  
In summary, by selecting ‘readiness’ as a key theoretical construct it was 
anticipated the study design would be conceptually grounded with aligned intervention 
foci and outcome measures. The inclusion of a specific scale that could measure 
interprofessional readiness meant that this anticipated attitudinal change could be 
measured.  
2.8 Study Site and Samples  
The study took place at one of the largest and most comprehensive universities in 
metropolitan Australia - Western Sydney University (www.westernsydney.edu.au). This 
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university is located across a number of campuses in outer metropolitan Sydney, an 
area of socio-economic disadvantage, and diversity in cultural and linguistic background 
(Western Sydney University, 2015).  Students were enrolled in health science courses 
offered through the School of Science and Health (see 
https://www.westernsydney.edu.au/future/future_students_home/ug/health_sci_nursi
ng_sport). The school offers a range of science and health science courses ranging from 
3-4 years duration.  
2.8.1 Disciplines in the study  
The courses selected for the study were undergraduate degrees that prepared 
students for a career in a health profession. These were in clinical professions of: 
podiatry (four years duration), traditional Chinese medicine (four years duration), 
physiotherapy (four years), occupational therapy (four years), paramedicine (clinical 
health sciences) (three years) and therapeutic recreation (three years). The non-clinical 
fields were health services management, health promotion, sports and exercise science 
and personal development, health and physical education (also known as PDHPE). All 
the non-clinical fields were three year courses. The PDHPE course is a field of study that 
can lead to post graduate training in health education including postgraduate teacher 
training in this curricular area. All health science courses except for PDHPE were 
located on the one campus at Campbelltown, NSW, Australia.  
Data was collected in 2012 (for the RIPLS instrumentation study only), 2013 and 
2014. The 2014 cohort included the same courses as 2012 and 2013; in 2014 
paramedicine was a new course. 
Some students in the 2012, 2013 and 2014 samples, were enrolled in a health 
science course specifically designed to enable students to be able to choose one of the 
108 
 
following specialties later in their course - health services management, therapeutic 
recreation or health promotion. This “multi-stream” health science course was included 
in the sample.  
Students in each of these courses had to enrol in a compulsory 13-week 
interprofessional subject (called a “unit” at Western Sydney University) as part of their 
course in the first session of first year. It was the enrolment from this unit that was the 
target population. In each of the studies reported (Chapters 3-9) sample sizes may vary. 
This is because each study may have had different eligibility criteria for participant data 
use. The cross sectional survey, for example (Chapter 3) reports all participants; the 
RCT studies (Chapters 8 and 9) reports for all cases allocated to conditions 1-3 that had 
undergone imputation. 
 
2.8.2 The first year unit used for study recruitment and intervention 
implementation 
Each full year of undergraduate study comprised eight units (the term used for 
“subjects” at Western Sydney University), typically four units per semester. In the first 
eighteen months of a three or four year course of study all 11 courses (10 disciplines 
plus the multi-stream health course) shared between four and seven units in common. 
These shared units varied in the amount of interdisciplinary contact and 
interprofessional content/topics.  Some resembled a “multiprofessional” education 
model whereby students from different courses were present in the classroom/lecture 
theatre but content and activities were not designed or intended to encourage a 
‘learning with, from and about’ process typical of IPE (e.g., Research Methods). Other 
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subjects had, from the point of conception, and as part of intentional curriculum design, 
incorporated elements of interprofessionality.  
The unit used in the present study is one of these; it was called “Professional 
Health Competencies” (PHC). This core compulsory unit has content focusing on 
foundation knowledge and skills required for competent practice in a health profession. 
From an interprofessional point of view this unit offers students an initial point of 
structured interprofessional socialisation whereby health-profession literacy, skills in 
team work and client centred practice and a common health framework,  the World 
Health Organization ICF (WHO, 2002) were introduced.  
The unit is lead and managed by a unit coordinator (the PhD candidate and 
author of this thesis). In this capacity, the unit coordinator implements the unit outline 
which specifies the 13 week learning objectives and how they will be assessed 
(Appendix A). The unit coordinator delivers some of the lectures, prepares all tutorial 
material and coordinates all staffing for tutorials and assessments. Typically students 
receive one lecture per 13 weeks, one hour-long tutorial per week for 13 weeks, and 
one online learning activity/worksheet (that supplements the tutorial class content) for 
13 weeks.  
Unit enrolments were large:  in 2012 N=539 students completed the RIPLS 
survey (which was only used in the RIPLS instrumentation study); in 2013 there were 
734 students enrolled; and in 2014 there were 958 students.  The large cohorts 
necessitate a large number of tutorials. Typically there is a maximum of 25 students in 
each tutorial group. Thus in 2013 there were 27 tutorial groups and eight tutors, and in 
2014, 31 tutorial groups and eight tutors. Each tutor is inducted into the unit and 
prepared for the upcoming tutorial through provision of a tutorial outline, tutor guide, 
tutorial resources and class lists. By the time the 2013 study took place, the unit had 
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been offered three times (2010, 2011 and 2012) and four times in 2014 (2010, 2011, 
2012 and 2013) before study commencement.  
Eight tutors conducted tutorial groups across the unit. All were involved in 
delivery of the RCT intervention. Six of the tutors in 2013 and 2014 were the same. In 
each year there were two new tutors, with two classes each.  All had experience 
working as health professionals. Tutors who were part of the program in both 2013 and 
2014 led the same intervention condition in both years. 
The study intervention was presented as the week 12 tutorial for student on 
Campbelltown campus. All these students were enrolled in classes with 
interdisciplinary membership in 2013 and 2014. Students on the other campus (Penrith 
Campus) were in single discipline classes – for that reason PDHPE students were 
included in the psychometric and baseline cross sectional studies but excluded from the 
RCT study.  
Three different intervention tutorials, called “conditions” were devised. These 
classes were embedded in the usual tutorial series. Tutorial groups were randomly 
allocated to intervention “conditions” (see randomization section later).  They were 
scheduled into the tutorial series by the Unit Coordinator (the investigator); students 
were aware that they would receive one of three tutorial types but they did not know 
which.  
The embedding of intervention conditions into the tutorial series was noted and 
approved by the Human Research Ethics Committee (HREC) (Appendix B). The HREC 
received a copy of the intervention protocol – this showed that the three intervention 
arms were embedded in usual curricula (see Table 2.1).  This was sufficient site-specific 
approval for the intervention to be offered.  
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2.9 Recruitment  
Early in the semester, the study was presented to eligible first year students.  
2.9.1 Inclusion criteria 
Selection criteria for the study samples were: 
1. enrolled in the first year interprofessional unit called ‘Professional Health 
Competencies’ in 2012, 2013 and 2014 (for the RIPLS instrumentation study) or 
2013 and 2014 (for the IEPS and  PIS instrumentation studies and the 
intervention studies); 
2. enrolled in a health science course; and  
3. for intervention studies, being in a mixed-discipline tutorial group.  
2.9.2 Recruitment procedure  
Information sheets were distributed to prospective students by an academic not 
involved in the study. An information sheet (see Appendix C) was distributed at this 
lecture and students had an opportunity to ask questions (see Appendix C for visual 
slide and presenter's script).  
2.9.3 Population from which samples were drawn  
All first year health science students at the Western Sydney University are required to 
enrol in the subject “Professional Health Competencies” (PHC). Students enrolled in this 
unit were in the first year of one of the following 10 health science courses: 
Occupational therapy, Physiotherapy, Podiatry, Traditional Chinese medicine, PDHPE, 
Health promotion, Health services management, Therapeutic recreation, Sports and 
exercise science and Paramedicine. All health science courses, except for PDHPE are 
located at the one campus at Campbelltown. 
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Sampling bias can occur when a group from the population of interest are 
excluded from the study (Ross, 2012). This issue was addressed by having the survey 
available online and through paper format and by providing time in class to allow 
students to complete the survey. This ensured that students who were time-poor were 
given equal-opportunity to participate in the study. The inclusion criteria were not 
restrictive and only required that students be in their first year of study in a health 
science course and enrolled in the unit called ‘Professional Health Competencies’. 
Students who took the unit as an elective were excluded from analysis because they 
were not health science students and did not meet the inclusion criteria.  
2.9.4 Survey administration procedure 
The survey pack was administered to all students in a lecture. The paper and pen 
demographic survey and IPE standardised instruments were handed out to students. 
The survey packs took approximately 10 minutes to complete and students were given 
time in the lecture to complete and hand in the packs to a staff member not involved in 
the study. 
2.10  Randomisation  
Group randomisation was the approach adopted to allocate students to intervention 
conditions. It was not possible to randomise individual students into the three 
intervention conditions because students had already self-selected tutorial groups three 
weeks before unit commencement and could not be redistributed. They chose their 
tutorial timeslot and day according to personal preferences and other timetable 
commitments. This is a common practical concern in education research where 
education groups or classes are involved (Punch, 2009). The unit of randomisation was 
thus the tutor and the tutorial groups they taught. PDHPE students were located on a 
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separate campus, in single discipline tutorial groups, and were excluded from the RCT 
intervention studies.  
 
2.10.1 Tutor group allocations 
2.10.1.1 2013 Tutor group allocations 
In 2013, three weeks prior to intervention implementation; tutors were allocated into 3 
groups with an approximate equal number of class groups.   This was achieved by 
grouping the tutors based on the number of classes they taught. Tutors with the most 
classes were those who were most experienced in teaching in the unit. To begin the 
allocation, tutors were first ranked according to the number of classes they taught. Each 
tutor was then allocated to a group, from most to least classes, in order from group A to 
C. Once the first three tutors were allocated in the first round, then the fourth, fifth and 
sixth tutors were allocated to groups A, B to C, in that order in the second round. The 
final two tutors were the most inexperienced and taught two classes each. In the third 
and final round they were allocated to the groups (B and C) that had the least number of 
classes. 
These final two tutors were also those with the least experience in teaching the unit. As 
such their allocation to two groups of experienced tutors made the groupings as 
homogenous as possible.  
Group 1 (Tutor A=5 tutorials + Tutor D= 4 tutorials (n=9 tutorial classes)) 
Group 2 (Tutor B = 5 tutorials + Tutor E = 3 tutorials + Tutor G (inexperienced) =2 
tutorials (n=10 tutorial classes)) 
Group 3 (Tutor C = 4 tutorials +Tutor F= 2 tutorials + Tutor H (inexperienced) =2 
tutorials (n=8 tutorial classes)) 
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2.10.1.2 2014 Tutor group allocations 
In 2014, tutors A-F who had taught in 2013 were kept in the same groups. However the 
two inexperienced tutors were unable to teach in the unit in 2014 and therefore 
replaced with another two inexperienced tutors.  
Group 1 (Tutor A=6 tutorials + Tutor D= 5 tutorials (n=11 tutorial classes)) 
Group 2 (Tutor B = 5 tutorials + Tutor E = 3 tutorials + Tutor G (inexperienced) =2 
tutorials (n=10 tutorial classes)) 
Group 3 (Tutor C = 4 tutorials +Tutor F= 4 tutorials + Tutor H (inexperienced) =2 
tutorials (n=10 tutorial classes)). 
 
2.10.2 Random allocation of interventions to tutor groups 
A randomisation approach was used to counter possible selection bias; that is the 
possible bias that can come about via self-selection to groups (Slavin, 2010; Webb & 
Bain, 2011). Effort to incorporate some level of randomisation into this study was 
particularly critical as current education research suggests that elements of selection 
bias at the student level are “highly likely to be alternative explanations for study 
findings” (Slavin, 2010, p. 102).  
In 2013, once tutor allocations were finalised, group numbers 1-3 and intervention 
categories A(1TW), B(2RLS), C(3PI) were written on small slips of paper. Each slip of 
paper was placed in an opaque envelope and placed into either the tutor group or 
intervention container. A person not involved in the study was asked to randomly pull 
out one tutor group envelope followed immediately by an intervention envelope. These 
were then opened and the category and number recorded, until all tutor groups were 
allocated a given intervention number. Table 2.2 lists the allocation of tutors groups to 
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intervention conditions. Please see Appendix D for the signed declaration confirming 
that the above random allocation protocol was used. The paired tutor group/conditions 
were: 
Table 2.2: Intervention-tutor group allocations 
Condition Number Tutor Group Number 
A (Intervention Condition 1) TW 3 
B (Intervention Condition 2) RLS 2 
C (Intervention Condition 3) PI 1 
 
2.11 Blinding 
Student participants and tutors were not blinded to the fact that they were receiving 
one of three conditions. However, they were unaware of which tutorial activity was the 
preferred intervention and which, if any, were the controls. Each student was emailed 
the worksheet and slides that corresponded to their specific education intervention 
activity via their university email account. The class slides and case study worksheet for 
Interprofessional interventions A(1TW) and B(2RLS) were almost identical. The slides 
for intervention C(3PI) followed the same format as that for A(1TW) and B(2RLS) but 
contained different content. This similarity in material also assists with blinding 
participants to the differentiating elements of educational interventions (Kendall, 
2003). Similarly, tutors were also unaware of which interprofessional educational 





The PhD student was not involved in teaching any of the randomly allocated 
tutorials on Campbelltown campus and therefore was not involved in the delivery of  
tutorial interventions. Instead she opted to teach classes for the PDHPE group that were 
excluded from the RCT study. Thus, in effect as the primary researcher of this study the 
PhD student did not participate directly in any of the educational conditions and could 
not have influenced students’ or tutors’ perceptions of the status of any of the education 
interventions. 
Tutors who conducted the interventions were only provided with the material for their  
class via email and did not view the material covered in the other interprofessional 
intervention classes. The email contained a full tutor guide with tutorial activity 
instructions, background information and answers that were expected through the 
discussions in their class. They were also provided with a full set of slides. The PhD 
student also contacted each tutor by phone to ensure that they understood what they 
needed to do for their particular class and offered them an opportunity to ask any 
questions about the material. This did not however control for tutors or students asking 
others about their varied intervention but in essence no one intervention was 
considered to be the one to produce the most desired effect. 
 
2.12 Conditions as placebos 
Following the randomised pragmatic controlled design, the study aimed to investigate 
and compare the effects of all conditions and so they were all presented as equal 
interventions. Hence, it could be argued that all three interventions acted equally as 
placebos in the study because all participant students and tutors could have expected 





Table 2.3: Weekly content in Professional Health Competencies in 2013 and 2014 
  
 2013 2014 
 LECTURE TUTORIAL LECTURE TUTORIAL 




Overview of Unit Introduction to Unit, 
Health Professional 
defined 





Information Literacy vUWS online 
platform 
3 Academic Integrity 
and using Turnitin 
Library Searching Academic Integrity and 
using Turnitin 
Library Searching 
4 Academic Literacy Library Searching Academic Literacy Library Searching 
5 Professionalism in 
Health Science 
APA referencing Professionalism in 
Health Science 
APA referencing 
6 Ethics/Standard of 









 Baseline measure taken in Week 6 
7 WH&S Infection 









8 Intra-session break 








10 ICF Framework ICF Client experience ICF Framework ICF Client 
experience 
11 Health Science 
Teams 
ICF Team Roles Health Science Teams ICF Team Roles 
12 Health Science and 
Law 
IPE Intervention – 





Health Science and 
Law 
IPE Intervention – 





 Post Measure Taken in Week 13 
13 Child Protection Duty of care & Risk  Child Protection Duty of care & Risk  
14 Professional Self 
Care and 
Development 
Child protection case 
studies 






2.12.1 Common unit classes  
In the first six weeks of classes Professional Health Competencies students completed a 
variety of academic transition, professional and health and safety  topics (lectures, 
tutorials and worksheets) (See Table 2.3).  From weeks 7-11 and for the week 12 
lecture only, interprofessional topics were explored in lectures and tutorials. This 
included an introduction in weeks 7-9 to infection control, client-centred practice, work 
health and safety and manual handling. The lecture in week 12 covered health and law, 
duty of care and risk. 
In weeks 10 and 11 of session all students received content designed to set the 
scene for interprofessional practice (Figure 2.2). This included introduction in the ICF 
framework a theoretical framework developed by the WHO (WHO, 2002). The ICF is a 
classification and framework for understanding the consequences of health conditions 
(McIntyre, 2009; WHO, 2002). This framework of understanding is based on a broad 
biopsychosocial model and as such is relevant to the majority of health professions, 
offering a common language used by health professions to communicate and document 
information about their clients (McIntyre, 2009; WHO, 2002). This shared language has 
been considered essential to facilitate interprofessional communication and Allan et al. 
(2006) propose that the ICF be considered a conceptual model for IPE.  This is because 
in addition to offering language shared between health professions, it also offers a 
framework for identifying the complex needs of clients and subsequent value and need 
for a team of health professionals to address these needs collaboratively (Allan et al., 
2006). This focus toward the patient and their needs also highlights the way in which 
the ICF helps develop a patient-centred approach to practice; an important component 
of the ICF (Stephenson & Richardson, 2006).  A recent study with medical students 
119 
 
found that the ICF enabling a patient centred approach and reinforced the importance of 
the patient’s context (Stefanus, Von Pressentin, & Clarke, 2015).  
In this study, the ICF was used in weeks 10-11 as a preparatory component to 
the intervention that would follow in week 12 and grounded students in a broader 
understanding of a client’s experience of health conditions and introduced them to the 
common language derived from the biopsychosocial framework (See Figure 2.2) (Allan 
et al., 2006; WHO, 2002).In week 10, the ICF was used to help develop a patient-centred 
approach and assist students to understand the complexities around what influences a 
patient’s level of functioning. This was done by introducing five case studies of different 
patients that were relevant to the 11 health courses that were represented in the 
classes. This helped students realise how each patient can have very difference health 
experiences and validated the importance of a team of health care professionals. In 
week 11, students were then introduced to the different health professional roles 
(represented by the 10 health courses) that could assist the patients in the case studies. 
Despite this quick introduction, students were encouraged to consider which health 
professionals would be involved with each case. Active interaction and engagement 
between students explaining what their future roles might be with each patient case set 
the scene for the intervention which was to follow in week 12. Thus up to week 12, all 
students had the same educational input and activities. The only difference from 
baseline (week 6) to post intervention measures (week 13) was the use of one of three 
















2.13 Intervention condition classes 
The intervention consisted of four tutorials (one hour) and four lectures (one hour) in 
common followed by a one-hour tutorial delivered once, which used one of three 
conditions. 
2.13.1 Intervention protocol design 
There were three different intervention-tutorial protocols.  The intervention groups 
comprised of three different interprofessional educational conditions delivered in 
mixed-discipline tutorial groups in week 12 plus the common tutorials and lectures 
delivered in weeks 7-11. Each student attended only one of the educational intervention 
tutorials that focussed on teamwork, roles/responsibilities or professional identity. The 
detailed protocols of each condition are described later in this section. In 2013 and 
2014, the PDHPE cohort located on another campus, completed an alternate discipline 
specific mandatory class on Child Protection in the week when all other participants 
received the intervention condition. The PDHPE group could not be used as a control 
because they were homogenous tutorial groups and could not be randomly assigned to 
Setting the Interprofessional Context 
Total 2 x 1 hour lectures; 2 x 1 hour tutorials  
 
Safe, legal, client centred practice introduction wks 7/9 and  
wk 12 (lecture only) 
Total 2 x 1 hour tutorials; 3 x 1 hour lectures 
 
Week 10 
ICF & Client Functioning 
 
Week 11 
ICF and Professional Roles 
 
 
Week 12 (tutorial only) 
Condition 1: Teamwork (1TW) 
Condition 2: Roles (2RLS) 




conditions because staffing at the other campus varied. The PDHPE group was excluded 
from the RCT analysis. However they were included in the psychometric and the cross 
sectional studies.  
The intervention protocol was developed by the investigator and delivered to the 
tutor for implementation in the form of a thorough tutor guide with accompanying 
presentation slides. Each tutor received their own tutorial pack for each tutorial with 
the protocol in it. This ensured clarity and consistency in the delivery of the 
intervention. Tutors had received similar packs for the classes held before the 
intervention and were familiar with how to read and use such packs. Normally tutors 
received the same tutorial instructor pack a week or two prior to their classes so they 
could prepare and ask any questions of the unit coordinator. Each tutor knew that each 
pack contained a different class protocol. They were asked not to look in other tutor’s 
packs and to refrain from contacting each other. 
The issue of educational equity previously mentioned was addressed by giving 
all students access to the content of all tutorial conditions after their post intervention 
data collection. There was no obligation for students to view or engage with the 
material to pass the unit nor was it needed to do assessment items. It was made 
available online until the end of semester (week 16). 
2.13.2 Intervention conditions 
There were three intervention conditions (see Figure 2.3). Week 7-11 comprised 
of common interprofessional content and in week 12 one of the three conditions was 
delivered in each group. Each week 7-12 condition will now be referred to as 
“condition” and characterised by the focus of the week 12 class. Each condition offered 
students an opportunity to explore further one of three areas noted in the literature as 
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important for IPE practice (Parsell, 1998; Parsell & Bligh, 1999). These were: (1) 
teamwork and collaboration (abbreviation 1TW for teamwork); (2) professional roles 
and responsibilities (abbreviation 2RLS for roles); and (3) professional identity 
(abbreviation 3PI for professional identity).  
The three interprofessional conditions were chosen because each of these three topics 
have been identified as constructs critical to good interprofessional practice (Parsell & 
Bligh, 1999). Furthermore, the mode of interaction and the pedagogical approach also 
varied between intervention conditions.  
The assumption in designing this study was that a class specifically focussed on one of 
these topics and a learning experience that required students to engage in a particular 
manner would produce differential effects as measured by RIPLS, IEPS and PIS. For 
example students who received the class where the protocol focussed on professional 
identity (Condition 3PI) should, it was hypothesized, have stronger professional identity 
scores than students who did not receive that class.  
Condition 3PI was different in that it used a reflective activity and asked students to 
consider particular scenarios in profession-specific groups (ie. groups of students from 
the same course working together). Students in Condition 1TW and 2RLS both used a 
case based approach (and the same actual case study).  Condition 1TW requested 
students to form interprofessional groups (students from different courses working 
together) and produce an interprofessional plan for the case, while Condition 2RLS 
required students to form profession-specific groups (students from one course 
working together) and produced a discipline specific plan. A comparison of Condition 
1TW and 2RLS would offer an understanding of the impact of the interprofessional 
process of classroom engagement. Conditions 2RLS and 3PI are similar in that they 
involved discipline-specific groupwork, despite one using case-based learning while the 
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other used a reflective task. See Figures 2.4 and 2.5 for an overview of condition 
differences. 
The RCT study thus provided an opportunity to explore within group change before and 
after the intervention, as well as between group differences across conditions.  
 
















The tutor-pack containing detailed information and in-class teaching materials 
(including slides, tutor guides and student worksheets) for each condition are contained 
in Appendix E. A short summary identifying the learning outcomes and describing the 
class activities for each condition is provided below. 
Condition 1 – ‘TEAMWORK’ 1TW 
Interprofessional Case based Groupwork  
2013 = 9 groups; 2014 = 11 groups 
Condition 3 – ‘PROFESSIONAL IDENTITY’ 3PI 
Intraprofessional Reflective Groupwork 
2013 = 8 groups; 2014 = 10 groups 
Condition 2 – ‘PROFESSIONAL ROLES’ 2RLS 
Intraprofessional Case based Groupwork 
2013 = 10 groups; 2014 = 10 groups 
Week 12 Intervention  
Total 1 x 1 hour tutorials 
(1 x tutorial in wk 12) 
































    
    
   
    
    













Week 7-11 Introductory Interprofessional Topics 
Work Health & Safety, Legal Responsibilities, Client-Centred Practice,                
Health Care Teams, ICF                                                                                                                            




Table 2.4: Levels of Differentiation within the Study and Intervention Design 
Setting Multidisciplinary 
Course TCM, PT, OT, SExSc, TR, HSM, HP, PDHPE, Paramed, Pod 
Intervention 
Education Topic 
Teamwork Professional Roles Professional Identity 
Class 
Composition Multidisciplinary Multidisciplinary Multidisciplinary 
Group work 
Composition Interdisciplinary Intradisciplinary 
Nature of Group 
Task 
Case Study Reflection 
Class and Group 
work 
composition 
effects for case 
study 
Interdisciplinary 
groupwork in a 
multidisciplinary 
Class 
Intradisciplinary groupwork in a 
multidisciplinary Class 
 Condition 1TW Condition 2RLS Condition 3PI 
NOTE: TCM=Traditional Chinese medicine; PT=Physiotherapy; OT=Occupational therapy; SexSc=Sports and exercise science; 
TR=Therapeutic recreation; HSM=Health services management; HP=Health promotion; PDHPE=Personal development, health and 
physical education; Paramed=Paramedicine; Pod=Podiatry 
 
 
2.13.2.1 Intervention Condition:  Teamwork and Collaboration (1TW) 
Class overview: This tutorial was an extension of the week 11 lecture presentation 
covering content related to teamwork.  The definition of effective interprofessional 
teams was reviewed and then the YouTube video of the Australian based "Health Fusion 
Team Challenge" (Retrieved from http://www.youtube.com/watch?v=2wil8-XcFYI  and 
http://www.youtube.com/watch?v=jTjacwSxxus) were shown to illustrate what 
interprofessional teamwork skills are required in their fourth year of study. The videos 




are excited about working together and there is upbeat music in the background. 
Overall these videos portray collaborative interprofessional practice and an exciting, 
valued and innovative component of future practice.  For first year students, it is of 
particular value, especially if they have not ‘seen’ interprofessional teamwork before. 
The Health Fusion Challenge videos were selected because they are a collaborative 
initiative focussed on students in their final year and it was thought that this would be 
more appealing to a commencing student.  
Preparation: Students were assigned a worksheet a week before this class. The 
worksheet contained the case study and students were required to research the clinical 
condition and completed the client’s level of functioning using the ICF. Students were 
also asked to consider the possible role/goals/interventions they might have as a health 
professional from their course assisting the person in the case. This would be the 
‘perspective’ they would bring to the team activity.  
In-class activity: In the tutorial class, students were instructed to group up with students 
from different courses, discuss their preparatory work and then formulate an 
intervention plan – in an interprofessional manner. See class plan. 
Learning Outcomes: 
By the end of the tutorial students were able to: 
• Define effective team 
• Identify the benefits of interprofessional teamwork. 
• Describe what the "Health Fusion Team Challenge" is and its purpose. 
• Contribute to an interprofessional intervention plan in response to a case study 
• Demonstrate beginning skills in collaborating with their team which will 
comprise of students from different courses 
 
Class plan: 
Activity 1: (5 mins) Content presentation/discussion 




• What is an interprofessional team? 
• What are the benefits of effective interprofessional teams? 
 
Activity 2: (8 mins) 
• Describe the "Health Fusion Team Challenge" (HFTC) 
• Show students how to navigate to the HFTC website. 
• Navigate to the YouTube clips using the following address'. The YouTube videos 
are publicly available but written permission was sought and obtained from Jane 
Furnas, Project Officer of the Health Fusion Team Challenge, to use these 2 
montage videos during a tutorial class.  
UQ HFTC 2012 Montage 1  
Located at http://www.youtube.com/watch?v=2wil8-XcFYI 
Time: 2.43 mins 
UQ HFTC 2012 Montage 2 
Located at http://www.youtube.com/watch?v=jTjacwSxxus  
Time: 3.25 mins 
 
Activity 3: (34 mins) 
• Allocate students so as to ensure an even spread of students from different 
courses in each group. 
• Review the case study already distributed to the class 
• Using their worksheets, student teams will discuss client level of functioning 
(impairments, activity and participation limitations) and personal and contextual. 
• Collaborate in groups and develop a preliminary interprofessional team response 
to these (who will be doing what and when?) 
• Present this interprofessional team plan to the class. 
 
Activity 4: Student reflection - personal (3 mins) 
• How did it feel to work as part of the team to develop the plan? 





2.13.2.2 Intervention Condition 2: Professional Roles and responsibilities (2RLS) 
Class overview: This tutorial was an extension of the lecture presentation covering 
content related to professional roles and responsibilities.  The tutor and students 
reviewed the definitions of health science professional roles and discussed 
responsibilities. Students were then allocated into groups with students from their 
same course/profession.  Students in this condition were also required to complete a 
case study worksheet. The case study was identical to that used in condition 2 and 
similarly these students were asked to identify the client's needs using the ICF and 
possible professional roles/goals/interventions.  
Preparation: The preparation for condition 2 is almost identical to that of condition 1. 
Students were assigned a worksheet a week before this class. The worksheet contained 
the case study and students were required to research the clinical condition and 
completed the client’s level of functioning using the ICF. Students were also asked to 
consider the possible role/goals/interventions they might have as a health professional 
from their course assisting the person in the case. Like in condition 1, this was to be the 
‘perspective’ they would bring to the team activity. However, in addition to this, 
students in condition 2 were also requested to find one YouTube or web-based short 3 
minute video demonstrating the role of their course/ profession. 
In-class activity: In the tutorial class, students were instructed to group up with students 
from their own course, discuss their preparatory work and then formulate a profession-
specific intervention plan. See class plan. 
Note that the key difference between conditions 1 and 2 is that condition 1 required the 
small tutorial groups to be mixed, while condition 2 required the groups to be made up 
of students from the same course/profession. The outcome is also different – Condition 





By the end of this tutorial students were able to: 
• Describe the characteristics of a profession 
• Present an intervention plan and goals in response to a case study 
• Develop a better understanding of the intervention provided by their profession 
• Communicate effectively with students from their own profession/course 
 
Class plan: 
Activity 1: (5 mins) Content presentation/discussion 
• What are your professional roles? 
• What are your professional responsibilities? 
 
Activity 2: (10 mins) 
• Students were then grouped according to the course/profession. They would 
remain in these groups for all class activities. 
• Students were then asked to show the Youtube video about their own profession 
to the class. (Additional links were provided to the tutor just in case students did 
not complete the task of identifying appropriate videos) 
 
Activity 3: (32 mins) 
• Students remained grouped with students from their own course/profession. 
• Student discussed the case study of a client with a complex health condition. 
• Using their worksheets student teams discussed the client’s level of functioning 
(impairments, activity and participation limitations) and personal and contextual 
factor. 
• Students collaborated in groups and developed a preliminary profession specific 
response to client concerns re ICF levels of functioning (what will be done and 
when?) 
• Students presented this profession specific plan to the class. 
 
Activity 4: Student reflection - personal (3 mins) 





• What did you learn about yourself through this activity? 
 
2.13.2.3 Intervention Condition 3: Professional identity (3PI) 
Class overview: This tutorial was an extension of the lecture presentation covering 
content related to characteristics of professions.  Students were asked to complete a 
reflection prior to the tutorial that focussed on their perception of their future health 
professional role and their self concept. They were then facilitated to develop their 
understanding of the term "community of colleagues" and the purpose of their 
professional association. See class plan. 
Preparation: Students were assigned pre-reading and a worksheet a week before this 
class. This pre -reading helped develop students understanding of the concept 
"professional identity" and was required to complete their guided reflection 
worksheets. Students were also requested to find one YouTube or web-based short 3 
minute video demonstrating the role of their professional association. 
Learning Outcomes: 
 
By the end of this tutorial students were able to: 
• Articulate their current perception of their professional identity 
• Describe what is meant by the term "community of colleagues" and how this 
contributes to professional identity 
• Identify their professional association 
• Identify the purpose of their professional association and current issues being 
addressed for the professional group 
 
Class plan: 
Activity 1: Content presentation/discussion (20 mins) 
• What is professional identity? 
• How is this developed? 




• What is the purpose of a professional association?  
• Invite students to showcase the Youtube video about and/or website about their 
own professional association. (additional links will be provided to the tutor just in 
case students do not complete the task of identifying appropriate sites). 
 
Activity 2: (10 mins) 
• Group students from the same course/profession together. They will remain in 
these groups for remaining class activities. 
• Students are invited to share their reflections regarding their current (first year) 
perception of their professional identity within their small course/profession-
specific groups. 
• Brainstorm what strategies can be used to facilitate students' professional 
identities. 
 
Activity 3: (20 mins) 
• Students are to remain grouped with students from their own course/profession. 
• Present students with 2 case studies of health professionals in identity crisis.  
• Student will collaborate in groups and devise a professional development plan of 
action to assist the health professional. (What can be done and when) 
• Present this professional development plan to the class. 
 
2.14 Conceptual underpinnings of intervention condition design  
IPE intervention should be mandatory, case based, involve students from many health 
professions, and require students to form interprofessional teams (Cooke, 2005). 
The essence of interprofessional education (IPE) is that students take active role in 
engaging with students from different courses and ‘learn with, from and about each 
other’ (Centre for Advancement of Interprofessional Education, 2002) with regard to 
their future health professional roles. As such a number of pedagogical approaches were 
adopted and informed the intervention conditions from an educational, developmental 




Chapter 1 but this section specifically highlights how they influenced design and 
implementation of the interventions. 
2.14.1 Adult learning approach 
The first pedagogical approach used was an "adult learning approach" to 
learning.  In an adult learning approach the learner engages actively in tasks and taking 
the initiative to direct their learning, despite not yet having a full appreciation of the 
health professional role that they will assume after graduation. For this reason, IPE can 
be challenging for first year students who may, up till now, have only been exposed to 
more traditional teacher centred or teacher coaching approaches to learning. 
Furthermore, in health science preparation courses, student may not yet have 
developed a clear understanding of their future health professional roles in order to 
confidently contribute to IPE activities where they may be expected to contribute in a 
way that other students can learn from – as the ‘learning with from about’ definition 
requires.  
This adult learning approach acknowledges prior knowledge, experience and self 
-directed behaviour (Merriam & Bierema, 2014). In all intervention conditions, students 
were expected to have completed preparatory work prior to attending their class. The 
content was made relevant to their future practice as health professionals and they 
were encouraged to consider prior experiences. As such this approach suited the highly 
active, engaging nature of an adult learner.  
It could be argued that given the sample was predominantly young (17-22years) 
that such an approach focussed on adult learning and interprofessional engagement 
was inappropriate. Nonetheless, the approach taken in this study was informed by prior 




IPE learning situations (Coster et al., 2008; Dubouloz et al., 2010; Hind et al., 2003; 
Pollard et al., 2006). The question asked then is how to make the most of this first year 
willingness to engage in IPE while also ensuring that the IPE learning outcomes are 
appropriate to the developmental stage of adult learners. 
2.14.2 Reflective practitioner theory 
Schon's (1987) reflective practitioner theory was used to informed the 
educational activities incorporated into the IPE intervention conditions. It has been 
previously described in Section 1.2.5.1. It was used as a means of supporting student 
learning  through reflection. Reflective practitioner theory aims to ensure that learning 
is meaningful by encouraging practitioners to reflect on the new knowledge in relation 
to their past experiences (Craddock et al., 2006). It is considered a particularly 
important component of IPE as it facilitates new knowledge by framing experiences, 
feeling and perspectives in alternate ways. In this PhD study the process of ‘reflection 
on action’ was used in all three IPE intervention condition in the final five minutes of the 
class activity. It was used as an opportunity to advanced student insight into the 
groupwork activity with regards to interprofessional teamwork, professional roles or 
professional identity.  
2.14.3 Vygotskian theory of development - scaffolded learning 
The second pedagogical approach is informed by Vygotsky’s Zone of Proximal 
Development theory (Sanders & Welks, 2005). This theory describes the educational 
process of moving students from one point where they are deficient in knowledge and 
skills, to another, where they are demonstrating their understanding and application of 




movement through the zone occurs through the process of scaffolding. This educational 
approach is often used with health science students (Sanders & Welks, 2005). 
In the area of health science education, students are prepared to assume future health 
professional roles and an important competency related to this is that of 
interprofessional collaboration. However, competency in these areas will take four 
years for most health science students to develop and this needs to be taken into 
consideration for first year IPE students.  
 
At Western Sydney University, IPE subjects comprise of knowledge and skill 
development which is foundation and generic to all health science students. Thus the 
beginning of courses (where most IPE units are currently placed) focussed on the 
development of generic knowledge and skills. As students progressed through their 
courses, knowledge and capacity building becomes more discipline specific. Using this 
approach, discipline specific knowledge and skills are scaffolded onto the foundation 
content offered in early year IPE subjects. The benefit of this is that students are 
appropriately prepared for the advanced content of later year and thus movement 
through the ‘zone’ occurs smoothly. The intended result is a seamless and progressive 
development of knowledge, capacity and confidence.  In developing early IPE units that 
facilitate this seamless transition from deficiency to capacity, an operational 
examination of each discipline’s curricula is required. Such an approach has been 
recommended as an appropriate way of implementing IPE for the first time. The 
operational analysis and review ensured that the IPE units covered core knowledge and 





One of these units, called Professional Health Competencies uses IPE activities that 
focus on the introduction of knowledge, skills and development required for safe legal 
and professional practice. An element embedded in the latter half of the unit focuses on 
the development of attitudes related to interprofessional teamwork (Carpenter & 
Dickinson, 2008) and health professional roles. Interprofessional activities required 
students to, according to Bloom's Taxonomy, demonstrate their ‘knowledge, 
comprehension and application’ of this IPE content (Adams, 2015).  Given the unit was 
in first year first session, this level of learning was considered appropriate because 
students did not have any pre-existing knowledge of this content and did not yet have 
an IPE experience in the course. Focusing on this foundation content meant that 
subsequent units, both interprofessional and discipline specific could scaffold on and 
consolidate students’ learning. 
All intervention conditions were an extension of content previously covered in a 
lecturer or tutorial. The IPE conditions required students to work in groups and apply 
the content to an activity. All condition also involved preparation work where concepts 
could be revised prior to the application in class. As such students’ knowledge and skills 
were appropriate scaffolded with a greater level of engagement and independent work 
required for the intervention condition. 
2.14.4 Contact hypothesis  
The third theoretical perspective informing the interventions of this study was 
that of the Contact Hypothesis (Allport, 1954; Hewstone et al., 1994).  Allport (1954) 
stated that under the right conditions, interpersonal contact is an effective way of 
reducing prejudices and discrimination between different groups. According to Brown 




share beliefs and values; that there are commonalities not only differences. This is a 
theory that originated with ethnic group discrimination, but can be applied to any 
situation where the aim is to encourage collaboration between different groups. Given 
the evidence that student typically commence their courses with already developed 
prejudices about other health professions (Hean et al., 2006), ensuring that the IPE 
‘contact’ is meaningful and valuing of health professional roles could be one way of  
addressing this issue. The case developed for Conditions 1 and 2 was applicable to all 
courses represented in the class, so that each student could realistically consider and 
offer a valued contribution to the treatment plan for the client.  
The engagement expected in adult learning can only occur if students have 
contact with each other. Further, in an IPE framework, interventions must ensure that 
students from different courses have contact with each other. The interventions have 
been designed so that the variable of “contact” can be tested in addition to the different 
topics being covered in different conditions. For example, while all intervention 
condition occurred in interprofessional tutorial classes, Intervention Condition 1 
involves interdisciplinary groupwork (that is, mixed groups of student asked to 
generate an interprofessional plan for the client), while Interventions 2 and 3 involve 
discipline-specific groupwork (that is, groups of student from the same course either 
producing a profession specific plan of action for Condition 2. These variations in 
contact offer an opportunity to investigate their effects on the interprofessional 
outcomes of interest being investigated in this study. 
2.14.5 Social identity theory  
This study was also informed by a fourth social psychology perspective called Social 




“derive their definition of self” based on the group membership (Hean et al, 2006, p. 10). 
When members of different groups have contact with each and interact, they compare 
their individual (in-group) characteristics with those of other groups (outgroups). This 
process allows for the identification of common ground and differentiating 
characteristics and promotes the development of social identity (Hean et al., 2006; 
Tajfel, 1974, 1982). In an interprofessional context, this process could be said to 
develop both professional and interprofessional identity. In this study, interventions 1 
and 2 involved interprofessional and profession-specific groupwork in order to assess 
the effect that each may have on professional identity, interprofessional relations and 
readiness to engage interprofessionally. Intervention 3 also uses profession-specific 
group work process but required students to focus on reflective scenarios related to 
professional identity.   
2.15 Instruments  
Tutorial records were used to know which tutor taught which tutorial group and thus 
which students received which intervention condition. An independent project officer 
was employed to record condition numbers against student university identification 
numbers, to link completed surveys against student university identification and then to 
de-identify the data set for researcher use.  
2.15.1 Survey packs 
Students were advised that completion of the surveys was considered their consent to 
participate in the study. A participant information sheet was distributed to each student 
prior to them receiving the survey pack. One demographic survey and three 
standardised surveys assessing self-report aspects of IPE were administered in class 




2.15.2 Demographic survey 
An author designed demographic survey was developed and added at the end of the 
baseline survey. Demographic questions asked students to specify their age, gender and 
current course. These factors had previously been identified in research to have 
associations with IPE related factors. Student identification numbers were also sought 
for the purpose of matching baseline-post and follow up data. The student identification 
numbers were only seen by a project assistant not engaged in the study and not 
involved in teaching the students.  
2.15.3 Readiness for Interprofessional Learning Scale (RIPLS)  
The RIPLS (Parsell & Bligh, 1999) is a 19 item, 3 subscale tool that measures attitudes to 
interprofessional education. Attitudes are based on 3 components of IPE: 1. Teamwork 
and collaboration; 2. Professional identity; and 3. Roles and responsibilities. This 
instrument has been validated for undergraduate student cohorts (Chapters 4 and 5 
provide a detailed appraisal of RIPLS). 
2.15.4 The Interdisciplinary Education Perception Scale (IEPS) 
The IEPS (Luecht et al., 1990) is an 18 item tool that measures professional perceptions 
of students exposed to interprofessional settings relative to their own profession and 
other health disciplines.  It has demonstrated adequate reliability and construct validity 
(See Chapter 6 for a detailed appraisal of the IEPS). 
2.15.5 Professional Identity Scale (PIS)  
The PIS (Brown et al., 1986) is a 10 item tool that measures the strength of a person's 
professional identity with their own professional group via their responses to 5 positive 




The 3 standardised measures were added to the one survey for ease of use (see 
Appendix F).  
2.15.6 Rationale for instrument selection 
The RIPLS, IEPS and PIS instruments have been used in IPE research since the late 
1990’s. The RIPLS and IEPS have been the most frequently cited instruments in 
published IPE research (Thannhauser et al., 2010; and see Tables 4.1 and 5.1). As such 
there was confidence in their ability to evaluate IPE interventions. Similarly the PIS is an 
instrument commonly used to measure professional identity (see Table 1 in Chapter 7). 
While the constructs they measured could be said to overlap, combined, they offer a 
comprehensive measurement of specific elements of IPE.  
The RIPLS measures a readiness to engage in an interprofessional curriculum by 
assessing one’s attitudes of competency, autonomy, identity and roles. The IEPS 
measures interprofessional relations and the way our professional perception of self is 
influenced by other professions and the ways in which they relate to us. Finally the PIS 
measures professional identity and the intra-professional development of self as a 
member of a profession.  All have been used with first year health students, but none to 
date, have been used in combination in the one study. Statistically, the three measures 
have also been found to possess different sensitivities in measurement.  
2.16 Study Rigor 
Rigor in a study is determined by the quality of a study design and the methodological 
procedures taken to achieve accurate and valid results (Claydon, 2015). As such this 
study achieved rigor by addressing each of the criteria specified in the Consolidated 





The consideration of these CONSORT criteria in the planning, implementation and 
reporting of a study is particularly important in pragmatic trials (Zwarenstein et al., 
2008) because they could be considered as lacking in necessary rigor typically required 
for the standard RCT trial. The most recently revised CONSORT statement contains 25 
questions that act as a checklist for criteria deemed important in achieving an expected 
level of internal and external validity in a study (Claydon, 2015).  
The current study addressed all CONSORT criteria identified for the 
methodology (Zwarenstein et al., 2008). Participant criteria and interventions were 
explicitly specified. Procedures for randomisation were described and concealed 
allocation was conducted within the means of an education setting. Randomisation of 
participants was conducted and witnessed by an independent person not involved in 
the study. Although participants and tutors were aware of the different conditions, they 
were not aware of which intervention was expected to give the more positive outcome. 
Strategies to achieve blinding included direct email communication with tutors and 
participants so that there was no access to or cross-over of material and information 
regarding the ‘other’ conditions. The use of multiple statistical tests allowed for specific 
findings that contributed to the overall understanding of the outcomes produced. The 
use of multiple testing also allowed for analytical triangulation and confirmation of 
findings.  
The current study also aimed to achieve all CONSORT criteria related to the reporting of 
results (Zwarenstein et al., 2008). A full and detailed CONSORT flow diagram is 
provided showing the progress of participants from recruitment to analysis with details 
of sample drop-out rates. Baseline demographic characteristics were listed and the 




outcome measures were summarised comprehensively and included the effect sizes and 
confidence intervals to add weight to the magnitude of the findings.  
2.16.2 Control for bias 
A good experiment tests ‘cause and effect’ and implements a number of controls to 
ensure that the intervention alone is responsible for the outcomes being measured 
(Ross, 2012). These controls can include carefully selecting participants, including pre 
and post-tests, using a control comparison group and blinding of participants so that 
they are not aware of which group they have been allocated to (Ross, 2012). In this 
study, a number of mechanisms were put in place to reduce the element of bias. In this 
study a homogenous group of first year students in a large interprofessional unit was 
targeted. Measures were completed in week 6 (before week 12 when the intervention 
was conducted) and again in week 13; one week after the educational intervention.  
For ethical and equity reasons a control group could not be used at the same time 
when the intervention was being conducted. This was because all students had paid for 
the unit and also because the educational interventions could have been perceived to 
enhance students’ understanding of learning outcomes. The timing for delivering 
interventions in tutorials acknowledged the scaffolding of previous content. Further the 
delivery of intervention could not be staggered between groups because this would 
have compromised the integrity of the unit and students’ preparedness for assessments 
required at the end of the teaching session. All students enrolled in the unit were 
entitled to access all teaching material one week after the collection of post intervention 




2.17 Human Research Ethics 
2.17.1 Ethics approval 
Three levels of ethics approval were required for this project. Human Research Ethics 
Committee approval was first obtained from the University of Wollongong in January 
2013 (Approval no. HE13/030). At the same time I was required the obtain approval 
from Professor Gregory Kolt, the Dean of the School of Science and Health, because in 
line with UWS 'Research Conducted by External Parties Approval Policy' external 
parties including HDR students from other universities need to obtain approval from 
the Dean before engaging in research with students from their school. Once this was 
granted a second ethics application was submitted and reciprocal approval obtained 
from University of Western Sydney (Approval no. H10114) by April 2013.  
 
In September 2013 a request was made to amend the ethics application so that the 
study could be replicated with the 2014 PHC cohort and to add a 5 month follow up data 
collection point for both years to investigate if the effects observed post intervention 
changed. As per the above protocol, the amendment was first approved by the 
University of Wollongong and then by the University of Western Sydney (see Appendix 
B for all ethical approval documents). 
2.17.2 Managing Low Risk research 
This study aimed to help develop a better understanding of the interprofessional 
education interventions that work best for first year health science students.  
Given research has indicated that first year students are positive to IPE interventions 
offered it would be expected that all students in the intervention groups would more 




were part of. It would be highly unlikely that student involvement in interprofessional 
activities would cause any harm. Any student concerns regarding inconsistency or in-
access to educational material offered in the unit was addressed by having all 
intervention plans made available at the end of semester so that students could access 
the IPE activities not offered directly to them during the semester. The educational 
interventions were not assessed in any way in the subject and so students were not 
disadvantaged by being exposed to only one of these during the semester. No concerns 
regarding this were raised during or after the study.  
 
2.18 Data collection  
In 2013 and 2014 baseline surveys were completed online via Survey Monkey at the 
beginning of the tutorial class in week 6. This was convenient because classes from 
week 1-6 were held in computer rooms and each student had access to a computer 
during the class.  
2.18.1 Baseline 
The week 6 tutorial slides had a link (hyperlinked) that lead students directly to 
the online survey for ease of access and to ensure that the data collection did not take 
more time than expected. A link was also made available on the unit’s elearning site. 
Students were invited to complete the survey at the beginning of the tutorial class.  
The online survey took approximately 10 minutes to complete. Students who did 
not consent to participate could submit blank surveys or access an online resource on 
effective study habits located on the same e-learning page so they could read this while 





2.18.2 Post intervention 
During week 12 of semester, all groups from condition 1-3 received their 
designated IPE tutorial intervention. In week 13 all participants were invited to 
complete the survey again. However, at this time student were no longer located in a 
computer lab and therefore participants could either use their own device (iPad or 
laptop) or complete a paper copy of the survey made available by the class tutor.  Once 
again, participants were given time during the class to complete the surveys. The survey 
took approximately 10 minutes to complete. Students who did not consent to 
participate could submit a blank survey or read an article about IPE that was distributed 
with each survey and made available beside the e-survey link on the unit’s elearning 
site. Paper surveys were collected, placed in an envelope and sealed in front of students 
and held by their tutor until after marks for the unit for this cohort were released and 
finalised (week 17). The tutors then forwarded the surveys on to the PhD student.  
To avoid coercion and any breach of voluntary participation, the PhD student who 
was also the unit coordinator for this subject did not tutor any of the tutorials involved 
in intervention conditions.  Survey administration and collection was done by tutors not 
involved in the study. After all paper surveys were received, these were forwarded to 
the independent research assistant for matching and coding.  
2.18.3 Five month follow-up 
At the five months after post intervention time point all students enrolled in 400871 in 





2.19 Data management 
Online baseline surveys were not viewed/analysed until after marks were finalised and 
released. The research assistant downloaded the baseline electronic survey data and 
allocated a participant code to each case. The research assistant kept the file that 
identified participant codes with student numbers. The PhD student did not have access 
to this file at any time. She only ever saw de-identified data. The principle researcher 
then matched baseline, post intervention and follow-up data using participant codes 
only. This match used inspection of electronic surveys and the data entered from paper-
based surveys by the research assistant. Once the match was completed and analysis 
was finalised student numbers were deleted. Therefore the principal researcher did not 
have any knowledge about which students did/did not complete the survey. These 
processes assured participants of their anonymous participation and privacy of 
responses. 
2.20 Data analysis 
2.20.1 Three levels of analysis 
Data analysis occurred at three levels. The first required a thorough description of the 
demographic characteristic of the sample under study so that the findings generated 
could be placed within the context of the sample. Second, psychometric analysis of the 
RIPLS, IEPS and PIS instruments and a full scoping review of the RIPLS followed and 
was used in this study to confirm the suitability of the three instruments for the sample 
used. The third level of analysis was applied to understand intervention impacts; it used 
a series of comparison, correlation and regression analyses to test the relationships 




SPSS software (version 22) was used to complete the descriptive and 
psychometric statistics and Stata (version 14) was used to analyse the treatments 
effects and associations between variables. Stata was chosen for the latter part of the 
analysis because of its superior ability to conduct regression analyses at multiple levels. 
2.20.2 Level One: Descriptive Statistics 
Prior to conducting the psychometric and comparison studies, the data from 2013 and 
2014 was pooled and descriptive statistics were generated to characterise the sample. 
The descriptive statistics reported on the number of participants who completed the 
surveys, gender and course representation and the means and distribution of scores for 
each measure of interest. The cross sectional survey (chapter 3) presents the full cohort. 
Descriptive statistics relevant to each study aim are presented in the relevant chapter.  
2.20.3 Level Two: Psychometric analysis 
2.20.3.1 Validity 
All three survey instruments used in this study underwent psychometric analysis to 
ascertain their validity and reliability in measuring expected IPE outcomes with a first 
year health science cohort. Factor analysis is typically used to reduce survey item 
responses into clusters, allowing variables to be summarised into more meaningful sets 
of factors (Allen, Bennett, & Heritage, 2014; Field, 2013). The process allows for a 
greater understanding of the structure of a set of variables in order to measure an 
underlying latent variable in the most manageable size (Field, 2013).  
Principal components analysis (PCA) was used with each of the three survey 
instruments used in this study to identify underlying correlations between and 




in which items in an instrument cluster to represent components of a construct. In the 
initial stage of factor analysis, the data undergoes a process of extraction whereby 
survey items clusters are identified and grouped based on their correlation with other 
items (Field, 2013). The item clusters, also known as factors, with eigenvalues of at least 
1 were extracted.  According to Field (2013) this is because an eigenvalue of 1 indicates 
that there is a substantial variability to differentiate one factor from another. A scree 
plot was used to confirm the number of factors extracted in the analysis (Field, 2013). 
The scree plot is a graphical representation of the eigenvalues of each factor and 
provides a visual confirmation of the point of inflexion; the cut-off point where the line 
straightens out dramatically. Factors identified prior to the point of inflexion were those 
which were retained (Field, 2013).  
Once factors were extracted, an oblique method was used to rotate the factors to 
determine the degrees to which items loaded onto each factor. In oblique rotation, 
factors are allowed to correlate with each other. This is the recommended rotation 
method for analyses of constructs which are expected to correlate with each other 
(Field, 2013). Oblique rotation was considered the most appropriate rotation method as 
items measuring construct related to IPE were expected to correlate with each other 
(Mattick & Bligh, 2006; Tamura et al., 2012b). 
 To ensure the reliability of the factor analysis, the Kaiser-Meyer-Olkin measure 
of sampling adequacy (KMO) was calculated (Field, 2013). The KMO statistic, ranging 
from 0 to 1, reports on the degree to which the data can be explained by the factors 
(Allen et al., 2014). Data with KMO values of 0.6 or higher are considered acceptable for 
factor analysis (Allen et al., 2014; Field, 2013).  In each of the psychometric analyses in 




loading for each item. In the final stage of the factor analysis, a Factor Correlation matrix 
was provided to confirm appropriateness of the oblique rotation of factors. This final 
step was considered important in confirming the validity and reliability of the factor 
solution proposed (Field, 2013) 
1.20.3.2 Reliability 
Once factor analysis of each instrument was completed, the resulting factors were 
checked for reliability using the Cronbach alpha coefficient. Cronbach’s alpha is 
considered a “conservative estimate of reliability… that has been widely used and 
researcher’s norms about when instruments are sufficiently reliable largely have been 
based on the use of alpha” (DeVellis, 2012, p.44). Reliability is a measure of internal 
consistency. When applied to an instrument of measurement it relates to how well the 
items are inter-correlated (DeVellis, 2012).  The assumption is that items in an 
instrument that are correlated are actually measuring the same construct (DeVellis, 
2012). In SPSS, the Cronbach reliability test does this by analysing the level of variance 
within an item and covariance between items (Field, 2013). This is called the “variance-
covariance matrix of all items” (Field, 2013, p. 709). While there is some debate about 
the cut-off point of an acceptable reliability coefficient based on number of items and 
the stage of research (Field, 2013), in this study, an alpha Cronbach of .7 or above was 
considered acceptable and indicated a factor that was reliable in measuring the 
dimensions of the construct it represented. 
 It should be noted that both the RIPLS and PIS instruments contained negatively 
phrased items. To ensure an accurate reporting of reliability, these items were reverse-




to reverse score negatively phrased items could inadvertently reduce Alpha Cronbach 
results because of the negative relationship between negative and positive items.  
As a final step in reliability testing, items that did not correlated well with the 
whole scale or factor (those items with a correlation below .3) were deleted from the 
instrument. This process produced a stronger alpha coefficient for the remaining items. 
2.20.4 Level Three: Inferential Statistics 
Inferential statistical analyses were used to investigate the relationship between 
variables. Parametric statistical methods were used in this study regardless of the 
normality of distribution of means for the sample. This is because according to the 
Central Limit Theorem “for sample sizes greater than 5 or 10 per group the means are 
approximately normally distributed regardless of the original distribution” (Norman, 
2010, p. 628).  ANOVA’s have been found to be robust even for highly skewed non-
normal distributions with sample sizes of 4, 5 and 10 and therefore “for sample sizes 
greater than 5, do not required the assumption of normality and will yield nearly 
correct answers” (Norman, 2010, p. 628). In instances where the variance between 
subgroups was not comparable an equivalent non-parametric test was used. 
 
2.20.4.1 T-test, ANOVA and correlation tests 
T-tests were used to test the statistical difference between groups (Field, 2013). In the 
current study the null hypothesis was that there is no difference between groups. T-
tests were used to compare the mean scores of RIPLS, IEPS and the PIS based on gender 
and age subgroups. Similarly an Analysis of Variance (ANOVA) was used to statistically 




set at an alpha level of 0.05 using a two-tailed test. ANOVAs were used to test the 
statistical difference between subgroups based on course of enrolment.  
Effect size, in the form of the Cohen d statistic provided an estimate of the 
strength of the statistical effect of the independent variable on the dependent variable. 
Confidence intervals set at 95% were also reported to provide a parameter within 
which the mean or coefficient of the study sample was located.  
Correlation tests were used to test the relationship between two metric 
continuous variables (Field, 2013). Correlation tests assess whether there is a linear 
relationship between variables; and the direction and strength of that relationship 
(Field, 2013). In the current study bivariate correlation tests were used to test the 
relationship between age and mean scores in the descriptive analyses. The Pearson’s 
correlation test was used when the data met all the required assumptions of linearity, 
independence, normality and homodescedasticity (Allen et al., 2014). In instances when 
these assumptions were not met, the non-parametric Spearman’s coefficient was 
reported instead (Allen et al., 2014). Correlation coefficients lie between -1 to +1. The 
score of +1 indicates that the two variables positively correlate perfectly with each 
other (Field, 2014). Any coefficient below zero indicates a negative correlation meaning 
that as one variable increases the second is decreasing. Coefficients close to zero, 
suggest a weaker relationship between variables (Field, 2014).  
2.20.4.2 Generalised Linear Modelling (GLM) Multivariate Analysis 
Generalised linear modelling was used to test the effects of the independent variables 
on the dependent variable (Ho, 2014). In the current study, because there were three 




took into account the interrelations between dependent variables and analysed these 
simultaneously, reducing the chance of type I errors (Ho, 2014). 
2.20.4.3 Multi-Level Linear Regression Model for the Appended Groups Design 
To investigate the degree of variance explained in the mean scores cause by covariate of 
gender, course, age and intervention received, a modelling technique using multi-level 
regression was used. This approach differs from multiple regression analyses because it 
acknowledges that independent variables exist at different hierarchical levels and as 
such these should be analysed separately (Hox, 2010). In contrast, multiple regression 
often uses a dependent variable at the lowest level in order to explain variable at every 
level (Hox, 2010). This inference of explanation at a higher level based on lower level 
analyses can be misleading (Hox, 2010). As such multi-level regression is the preferred 
method as it acknowledges the “relationships between variables characterising 
individuals and variables characterising groups” (Hox, 2010, p. 1).  
The cross-sectional study investigated factors associated with RIPLS, IEPS and PIS mean 
score variability. Mean baseline scores for RIPLS, IEPS and PIS instruments collected in 
2013 and 2014 were compared according to gender, age and course groups. Results 
were reported as for 2013, 2014 and for both years as ‘pooled’ data.  
Participants in the TR, HP, and HSM group were combined to increase this subgroup’s 
capacity to detect a statistical change. In the study setting, these courses are already 
combined and this too provided another reasonable reason for why these small 
subgroups were combined. The paramedicine subgroup for 2014 was excluded from 
this analysis because there was no paramedic cohort enrolled in the study in 2013 as 




2.20.4.4 Generalised Estimating Equation Regression Modelling for the RCT design 
Generalised estimating equation modelling (GEE) was used specifically to analyse 
responses in the RCT studies. GEE is an extension of GLM and offers a semi-parametric 
analysis of longitudinal categorical and continuous data (The Pennsylvania State 
University, 2016). The focus of GEE is to model against mean responses as this produces 
reasonable estimates of regression coefficients and standard errors (The Pennsylvania 
State University, 2016). Effects sizes were calculated to determine the magnitude of 
difference between two groups (Field, 2013). Confidence intervals were generated to 
identify the boundary within which the regression coefficient lied (Field, 2013).  An 
alpha coefficient level of 0.05 was set to identify statistical differences in the GEE over 
time and between conditions. 
2.20.4.5 Per Protocol and Intention to Treat analyses 
The EEG analysis was first conducted using per protocol analysis. This means that only 
those participants who completed surveys at each of the data collection points were 
included in the analysis. Those with missing data were excluded from the analysis. For 
this reason per protocol analysis is considered to create bias in the analysis because the 
“original comparability of the treatment groups in their baseline characteristics 
achieved after randomisation may not have been maintained” (Sedgwick, 2013, p. 
3748). Confounding factors that can bias results in a per protocol analysis include 
demographics and any other characteristic that influence one’s participation in a study 
(Sedgwick, 2013).  
For this reason an intention to treat (ITT) analysis was completed with a per 
protocol analysis for the current study. An intention to treat analysis compares all 




recommends the imputation of missing data via the last value carried forward method 
(Shah, 2011). Completing both a per protocol analysis and an intention to treat analysis 
is recommended best practice for RCT research (Shah, 2011) and allows for a 
comparison of results and an estimation of the potential bias in treatment effectiveness 
(Sedgwick, 2013).  
Once the per protocol and ITT analyses were completed they were compared to 
identify sources of bias. The suitability of the ITT analysis was assessed by identifying 
the degree of overlap between the confidence intervals of the per protocol and ITT 
results. Data with overlapping confidence intervals suggested that there was reasonable 
comparability between the per protocol and ITT results. In these instances the ITT 
results were reported instead because they were less likely to be biased by the missing 
data of the per protocol analysis. The comparison is reported in full in Appendix I. 
2.20.4.6 RCT Comparison between 2013 and 2014 
It is considered common practice to pool data from several smaller samples in an 
effort to increase the sample size and detect the statistical relationships being tested in 
the study. Pooling data is often done to provide an overall summary and a single group 
with which to conduct statistical analyses (Bravata & Olkin, 2001). For meaningful 
pooling of data it is necessary that the different data sources are comparable. Issues of 
comparability are more severe when the data sources are different. Comparability is 
absolutely central to the problems and procedures of pooling of data. However there are 
no absolutes and the comparability of two or more data sets is a “matter of degree” 
(Verma, Gagliardi, & Ferretti, 2009, p. 2). Aggregating or pooling of datasets decreases 
variance “in inverse proportion to sample size, provided that the subsamples making up 




Further, when datasets are combined without being weighted this can ignore 
important characteristics of the subgroups and “can yield spurious and counterintuitive 
results “(Bravata & Olkin, 2001, p. 218). Bravata and Olkin (2001) state that simple 
pooling of data can generate effects that do not actually exist or it can obscure effects 
that do exist within the subgroups (p. 220). Pooling of subgroups can also produce 
counterintuitive results that have been termed as fallacies, contradictions and 
paradoxes (Bravata & Olkin, 2001). This has also occurred in medical intervention 
studies which found that when two separate studies, each with a positive treatment 
effects, were pooled a counterintuitive result was produced and the control group had a 
better outcome that the treatment. This phenomenon has been called Simpson’s 
paradox and has been identified as one of the challenges with using pooled data because 
it can reverse the subgroup treatment effects (Bravata & Olkin, 2001). This paradox is 
not resolved even when other measures like effect size or risk differences or ratios are 
pooled. The only proper way of pooling is to weight subgroups so that they are 
considered as separate groups (Bravata & Olkin, 2001). They suggest studies avoid 
simple pooling of datasets and instead recommend a meta-analytic method where data 
is first compared and then combined. They encourage evaluating datasets for covariate 
sources of heterogeneity. If the datasets are heterogeneous then they are likely to 
interfere with robust analysis and delivery of results, particular for case such as RCT’s 
where there is particular interest in an inference of causality (Alemayehu, 2011). As 
such, Alemayehu emphasises the need to balance transparency with scientific rigor.  
In the current study, the separate datasets for 2013 and 2014 were compared for 
heterogeneity prior to pooling. However a number of differences for coviariates and 
intervention effects were revealed and so the two datasets were kept separate to 




2.21 Methodological Limitations  
Whilst attempts were made to design this study in the most rigorous way possible, its 
lack of single participant allocation, control comparison group and blinding of 
participants and tutors meant that some biases could have occurred. In addition to this 
the heterogeneity of 2013 and 2014 datasets meant that there were two separate 
results produced. This complicated the reporting of results but it was felt that this more 
conservative approach to the analysis of the data minimised the introduction of any 
additional bias in the RCT results. 
 In addition to this the subject coordinator and PhD student (principal investigator) 
determined what was taught and how. In the years prior to commencement of this 
study, this was done in collaboration with Professor Anne Cusick, supervisor of this PhD 
study. As such, the early development of the subject was guided using a supervised 
structured prospectively designed evidence-based approach and so the evaluation of 
intervention is limited to what was taught in this unit.  
Finally while five month follow-up (5MFU) data was collected, this could have been 
biased by the fact that all participants had access to the intervention materials (notes 
only) after post intervention measurements were taken. However this access to written 
material from the intervention conditions could not have achieved the same experience 
for those who did not attend. Nonetheless, it may have influenced measures taken at 
5MFU. 
2.22 Synopsis 
This chapter has described the overarching conceptual framework used in this study 
series to support the coherent program of research conducted. The methodological 
approach, overall study-series design, recruitment, data collection, and analysis 
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methods and other whole-of research-program matters including ethical considerations 
were reported. Chapters 3-9 present the study series with study-specific procedures 
included in the manuscript-format chapters.  
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3 Chapter 3 Baseline Description and Comparison of Participant 
Characteristics, IPE Responses by Year and Intervention Condition 
3.1 Introduction 
This sample presents a description of participant characteristics (age, gender, and 
course), participant responses to IPE measures, and a comparison of responses by year 
and condition. The aim of this chapter is to present a complete profile of participant 
data used in the study series and to provide evidence underpinning the decision taken 
in Chapters 8 and 9 intervention study analysis not to pool the 2013 and 2014 data, but 
rather to investigate 2013 as the first and 2014 as a replication study using GEE. 
Further, the chapter provides a rationale for selection of factors for study inclusion by 
referring to relevant literature. 
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3.2 Participant factors and their influence on IPE: A brief summary of 
literature and rationale for study inclusion. 
There is evidence in the IPE literature that gender, age, course of study, and previous 
teamwork experiences influence students’ attitudes towards and readiness for IPE.  
Age: Cross-sectional studies using RIPLS have identified that younger aged students 
were more positive than mature age entry students (Anderson & Thorpe, 2008; Coster 
et al., 2008; Hertweck et al., 2012), despite other studies concluding that there was no 
correlation between age and IPE attitudes (Hood et al., 2014; King et al., 2012).     
Course: IPE readiness has also been shown to be influenced by the course students were 
enrolled in, with medical (Curran et al., 2010; Hood et al., 2014; Nitz et al., 2013),  and 
physician assistant students(Hertweck et al., 2012) less positive to IPE and nursing (El-
Zubeir et al., 2006; Hood et al., 2014; Sheu et al., 2012; Wilhelmsson et al., 2011) and 
allied health (Nitz et al., 2013), in particular occupational therapy (Hertweck et al., 
2012) statistically more supportive of IPE. In contrast to these findings, Ahmad et al. 
(2013) found there to be no significant difference between medicine and nursing 
students. Different course groups were also found to have varying degrees of 
professional identity in a study by Adams, Hean, Sturgis, and Macleod-Clark (2006) who 
found that physiotherapists followed by occupational therapists had the strongest level 
of professional identity, while social workers had the lowest sense of identity. 
Interprofessional relational differences have been shown to be influenced by course of 
study when measured using the IEPS with physician assistants scoring higher than 
medicine and pharmacy students (Lie et al., 2013). Students who reported prior IPE 
exposure also scored significantly higher on the IEPS (Lie et al., 2013).  
Gender: Some studies have also identified that female students were more positive and 
ready to engage in IPE (Coster et al., 2008; Hertweck et al., 2012; Judge et al., 2015; Lie 
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et al., 2013; Wilhelmsson et al., 2011) and were less likely to support negative IPE 
statements (Hood et al., 2014). In a study with undergraduate nursing students, females 
were found to have a stronger professional identity than males (Worthington, 
Salamonson, Weaver, & Cleary, 2013). This study also found that female health science 
students had a stronger sense of professional identity (Adams et al., 2006). Teamwork:  
Studies exploring the impact of prior experiences of teamwork in health care settings 
(Hertweck et al., 2012) or interprofessional learning (Hood et al., 2014; Lie et al., 2013) 
produced cohorts that were more positive about learning within an interprofessional 
setting.  
Given previous research, it would appear that these factors; gender, age, course, and 
past teamwork experience could account for variability in IPE readiness, professional 
identity and interprofessional relations. These factors of age, gender and course were 
selected for inclusion in the study design because they could be reliably measured 
through self-report. After initially considering the use of teamwork, the lack of a reliable 
and standardised past teamwork experience measure meant that this factor was 
excluded from investigation. There was no demographic data collected for ethnicity 
because there was insufficient research evidence of its association with IPE. 
3.3 Description of participant characteristics 
The following section provides a detailed analysis of the characteristics of the 2012, 
2013 and 2014 cohorts.  
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3.3.1 Whole sample summary of participant characteristics 
Of the N=1890 participants included in this study, N=1452 reported their intervention 
group (438 missing); N=1778 reported their gender (112 missing); N=1139 reported 
their age (751 missing); and N=1782 reported their course (108 missing).   
3.3.1.1 Year 
Table 3.1 presents the number of participants by year. 
Table 3.1: Participant frequency by year 
Frequency Percent Valid Percent Cumulative Percent 
Valid 2012 645 34.1 34.1 34.1 
2013 492 26.0 26.0 60.2 
2014 753 39.8 39.8 100.0 
Total 1890 100.0 100.0 
3.3.1.2 Gender 
Table 3.2 presents the total number of participants by gender in years 2012-2014. Of 
the 1788 participants that reported gender (94%), N=857 (48%) were male and N=921 
(52%) were female. This study did not account for gender diverse students. 
Table 3.2: Participant frequency by gender 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Male 857 45.3 48.2 48.2 
Female 921 48.7 51.8 100.0 
Total 1778 94.1 100.0 
Missing 999 112 5.9 
Total 1890 100.0 
3.3.1.3 Age 
Table 3.3 presents age for 2013-2014 pooled cohorts (2012 age not collected). From the 
2013-2014 subgroup, N=1139 (91%) participants reported their age. The mean age was 
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20.42 years (median 18 years; SD=5.18; min=16, max=71years; range = 55). The 
distribution for age was positively skewed as expected for a first year undergraduate  
health science sample (skewness statistic = 3.68). Figure 3.1 presents the distribution 
for age for the pooled 2013-2014 data.  
Table 3.3 Pooled 2013-2014 sample descriptives for age 
Figure 3.1: Distribution of age for the 2013-2014 pooled cohorts. 





Std. Deviation 5.175 
Variance 26.780 
Skewness 3.680 
Std. Error of Skewness .072 
Kurtosis 18.029 






Table 3.4 and Figure 3.2 present courses of enrolment for 2012-2014 pooled cohorts. 
Table 3.4: Pooled 2012-2014 distribution of courses 
Frequency Percent Valid Percent Cumulative Percent 
Podiatry 146 7.7 7.7 7.7 
Traditional Chinese Medicine 48 2.5 2.5 10.3 
Physiotherapy 152 8.0 8.0 18.3 
Occupational Therapy 240 12.7 12.7 31.0 
Sports and Exercise Science 496 26.2 26.2 57.2 
Therapeutic Recreation 195 10.3 10.3 67.6 
Health Services Management 58 3.1 3.1 70.6 
Health Promotion 76 4.0 4.0 74.7 
PDHPE 265 14.0 14.0 88.7 
Paramedicine 91 4.8 4.8 93.5 
BHSc unspecified major 15 .8 .8 94.3 
Missing data 108 5.7 5.7 100.0 
Total 1890 100.0 100.0 
Figure 3.2: Course of enrolment for 2012-2014 
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3.3.1.5 AHPRA registration 
Table 3.5 presents 2012-2014 course of enrolment by the Australian Health Practitioner 
Regulation Agency (AHPRA) registration. 
Table 3.5: Pooled 2012-2014 frequency of AHPRA registration courses 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid AHPRA registered 586 31.0 32.9 32.9 
Non-AHPRA registered 1196 63.3 67.1 100.0 
Total 1782 94.3 100.0 
Missing 999 108 5.7 
Total 1890 100.0 
The analysis of these courses into Australian AHPRA registered and non-registered 
groups identified that the majority of participants were in fact from non-registered 
health profession courses. These registered professional courses comprised of Podiatry, 
Traditional Chinese Medicine, Occupational Therapy and Physiotherapy (N=586, 33%). 
The remaining 67% of the sample (N=1196) were from courses that did not require 
professional registration.  
3.3.1.6 Previous teamwork experience 
Table 3.6 presents the frequency of previous teamwork experience for the pooled 2013-
2014 cohort. A majority of participants (N=945; 76% of 2013/2014 subgroup; 84% of 
2012-2014) indicated that they had previous teamwork experience. 
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Table 3.6: Pooled 2013-2014 Frequency of previous teamwork experience 
Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 945 50.0 83.5 83.5 
No 187 9.9 16.5 100.0 
Total 1132 59.9 100.0 
Missing 999 758 40.1 
Total 1890 100.0 
3.3.1.7 Intervention condition allocation 
A total of N=1452 participants reported their allocated study condition (N=438 missing) 
for years 2012-2014 combined. There were 5 conditions involved in this study. 
Conditions 1-4 had comparable sample sizes of 198 (1TW), 226 (2RLS), 273 (3PI) and 
110 (4PDHPE) respectively. Condition 5 in this whole sample summary was the 2012 
non-equivalent control cohort that did not receive any intervention with N=645 
participants. Table 3.7 reports on the frequency of participants allocated to each of 
these conditions. 
Table 3.7: Frequency of participants allocated to conditions from 2012-2014 
combined 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Condition 1 198 10.5 13.6 13.6 
Condition 2 226 12.0 15.6 29.2 
Condition 3 273 14.4 18.8 48.0 
Condition 4 110 5.8 7.6 55.6 
Condition 5 - Control 645 34.1 44.4 100.0 
Total 1452 76.8 100.0 
Missing 999 438 23.2 
Total 1890 100.0 
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3.3.2 Year sample summary of participant characteristics 
Table 3.8 reports the participant characteristics and IPE responses for 2012, 
2013 and 2014 at baseline, post intervention and five month follow-up data collection 
points. Note the RIPLS results use the two factor, 16 item version of the instrument 
(Tannous 2F-16) (see instrumentation study in Chapter 5 for evidence and rationale) 
was deemed to produce the most reliable and valid results. The n/a indicates that data 
on that particular variable was not collected from that cohort. 
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55% female (N=351) 
45% male (N=287) 
N=424 
49% female (N=206) 
51% male (N=218) 
N=716 
51% female (N=364) 
49% male (N=352) 
























85% yes (N=356) 
15% no (N=61) 
N=715 
82% yes (N=589) 
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3.3.3 Missing data and imputation 
Missing RIPLS items are reported in Table 3.9. The reported baseline data for the RIPLS 
from 2012, 2013 and 2014 included the imputation of 193 item scores for 108 
participants (Total sample N=1811, 6% of total RIPLS baseline sample). A conservative 
approach was used to impute the missing item scores by using the item means based on 
the participant’s gender and course. These 2 parameters were used because literature 
has demonstrated their influence in varying RIPLS scores. Interestingly, non-response 
to RIPLS items 17-19 from the original 19 items version of the instrument (Parsell & 
Bligh, 1999) made up 21% of this imputed group. Scores for items 17-19 have been 
omitted from further analysis in this study because their removal increased the 
instruments overall alpha coefficient (see Chapter 5 for full rationale). No other 
imputation of scores had occurred for this summary of characteristics. 
Table 3.9: Summary of missing RIPLS item responses 
Item Number Missing N Item Number Missing N 
1 2 11 10 
2 4 12 14 
3 9 13 12 
4 7 14 9 
5 3 15 12 
6 10 16 11 
7 6 17 17 
8 12 18 12 
9 22 19 12 
10 9 
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Data collection in 2012 aimed at piloting the RIPLS measure alone and as such no 
data for the IEPS and PIS was collected. The age of participants and their experience in 
prior teamwork were also not collected in 2012 because it was unclear during the pilot 
whether age was a factor that could influence IPE readiness. This explains the high 
number of missing data related to age and previous teamwork experience in 2012 in 
Table 3.8 
3.3.4 Whole sample summary of baseline IPE responses 
Table 3.10, 3.11 and 3.12 provides a summary of the RIPLS, IEPS and PIS items scores at 
baseline. Please note that the RIPLS and IEPS items in these tables are those from the 
revised versions determined by the instrumentation studies in Chapter 5 (RIPLS) and 
Chapter 6 (IEPS).  
3.3.5 Participant characteristics and IPE baseline responses by intervention 
condition 
Table 3.13 reports participant characteristics and IPE responses for the whole sample 





















































1818 1817 1817 1818 1818 1817 1818 1817 1817 1817 1816 1816 1816 1817 1817 1816 
72 73 73 72 72 73 72 73 73 73 74 74 74 73 73 74 
Mean 4.31 4.25 4.23 4.14 4.14 4.06 4.46 4.38 3.98 3.99 3.88 3.85 4.14 3.87 3.98 4.13 
Median 4 4 4 4 4 4 5 4 4 4 4 4 4 4 4 4 
Mode 4 4 4 4 4 4 5 5 4 4 4 4 4 4 4 4 
Std. Deviation .73 .75 .76 .79 .78 .77 .65 .70 .83 1.03 1.03 1.03 .79 .90 .76 .73 
Variance .53 .57 .57 .63 .61 .60 .42 .50 .69 1.06 1.07 1.07 .62 .81 .58 .54 
Skewness -1.30 -1.07 -1.08 -.85 -.82 -.70 -1.41 -1.26 -.87 -1.15 -.96 -.93 -1.17 -.84 -.71 -.87 
Std. Error of 
Skewness .06 .06 .06 .06 .06 .06 .06 .06 .06 .06 .06 .06 .06 .06 .06 .06 
Kurtosis 3.27 2.00 2.05 1.07 1.02 .86 4.04 2.73 1.22 .99 .52 .47 2.40 .81 1.05 1.73 
Std. Error of 
Kurtosis .11 .11 .11 .11 .11 .11 .11 .11 .11 .11 .11 .11 .11 .11 .11 .11 
Minimum 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Maximum 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
*Note: Items 10-12 reversed scored 












































N Valid 742 742 742 742 742 742 742 742 742 742 742 742 742 742 742 742 
Mean 5.05 4.97 4.9 4.76 5.01 5.13 5.05 4.33 4.68 4.59 4.79 4.87 4.88 4.84 5.04 4.47 
Std. Error of Mean 0.034 0.032 0.033 0.036 0.032 0.033 0.033 0.041 0.035 0.035 0.035 0.034 0.034 0.035 0.032 0.039 
Median 5 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 
Mode 5 5 5 5 5 6 5 4 5 5 5 5 5 5 5 5 
Std. Deviation 0.933 0.879 0.896 0.982 0.873 0.898 0.888 1.104 0.94 0.955 0.951 0.93 0.919 0.957 0.861 1.051 
Variance 0.871 0.772 0.803 0.964 0.762 0.806 0.789 1.219 0.884 0.912 0.904 0.864 0.844 0.916 0.741 1.105 
Skewness -1.103 -0.688 -0.619 -0.829 -0.78 -0.896 -0.82 -0.466 -0.696 -0.475 -0.606 -0.657 -0.747 -0.923 -0.735 -0.631 
Std. Error of 
Skewness 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 
Kurtosis 1.995 0.727 0.347 1.311 0.825 0.64 0.812 0.192 0.912 0.551 0.391 0.375 0.92 1.544 0.373 0.574 
Std. Error of Kurtosis 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 
Range 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 
Minimum 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 
Maximum 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
*IEPS items 8 and 11 excluded from this reporting
Table 3.11: Whole sample summary data of IEPS Items* at baseline (2012-2014 pooled) 
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Pre PIS 1 Pre PIS 2 Pre PIS 3 Pre PIS 4 Pre PIS 5 
Pre  PIS 6 
rev* 
Pre PIS 7 
rev* 
Pre PIS 8 
rev* 




N Valid 1159 1157 1158 1157 1148 1149 1153 1155 1156 1148 
Missing 731 733 732 733 742 741 737 735 734 742 
Mean 4.4651 4.2273 4.2029 4.3777 4.2369 4.0531 4.5108 4.3758 4.6471 4.5322 
Median 5.0000 4.0000 4.0000 5.0000 4.0000 4.0000 5.0000 5.0000 5.0000 5.0000 
Mode 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 
Std. Deviation .68309 .81679 .84663 .79572 .86366 1.13226 .92050 1.01928 .86290 .91477 
Variance .467 .667 .717 .633 .746 1.282 .847 1.039 .745 .837 
Skewness -1.290 -1.041 -.912 -1.360 -1.095 -1.057 -2.079 -1.668 -2.825 -2.146 
Std. Error of Skewness .072 .072 .072 .072 .072 .072 .072 .072 .072 .072 
Kurtosis 2.287 1.204 .505 1.993 1.040 .240 3.818 2.065 7.719 4.173 
Std. Error of Kurtosis .144 .144 .144 .144 .144 .144 .144 .144 .144 .144 
Minimum 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Maximum 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 
*Note: Items 6-10 reversed scored 
Table 3.12: Whole sample summary data of PIS Items 1-10 at baseline (2012-2014 pooled) 
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Condition 1 Condition 2 Condition 3 Condition 4 Condition 5 (control) 
N Total 198 226 273 110 645 
2012 0 0 0 0 645 
2013 69 73 100 58 0 
2014 129 153 173 52 0 
Gender Male 67 106 132 64 287 
Female 131 120 141 46 351 
Age Mean (yrs) 20.43 20.64 20.08 19.6 
NR Median (yrs) 18 18 18 19 SD 5.9 5.66 4.51 2.42 
Range 54 36 29 15 
Course Podiatry 24 18 22 1 55 
TCM 4 4 7 0 26 
PT 17 27 33 0 57 
OT 42 30 38 1 90 
SExSc 34 79 93 5 195 
TR 36 23 35 0 68 
HSM 11 8 12 1 16 
HP 9 10 12 1 26 
PDHPE 0 2 1 98 106 
ParaMed 21 24 17 1 0 
Health Sc 0 0 0 2 2 
Teamwork 
Experience Yes 160 185 229 94 NR 
No 38 38 42 16 
AHPRA Reg 87 79 100 2 228 
Non-Reg 111 147 173 108 413 
  Course Distribution 
Table 3.13: Demographic Summary of each Condition Group 
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Abbreviations: TCM=Traditional Chinese medicine; PT=Physiotherapy; OT=Occupational therapy; SExSc=Sports and exercise science; TR=Therapeutic recreation; HSM=Health 
services management; HP=Health promotion; PDHPE=Personal development, health and physical education; Paramed=Paramedicine; Health Sc=Health science; APHRA=Australian 
Health Practitioner Regulation Agency; Reg = Registered profession with AHPRA; Non-Reg=A profession that does not require AHPRA registration, RIPLS=Readiness for 
Interprofessional Learning Scale; IEPA=Interdisciplinary Education Perception Scale; PIS=Professional Identity Scale. 






























































































































3.4 Baseline comparison of participant characteristics by year of study 
and intervention condition 
This section presents work completed to inform the selection of analysis approach 
for the RCT and to determine if there were significant baseline between-year or 
between-condition variations for participant characteristics. It describes the results 
produced from the cross-sectional analysis of baseline data collected in 2013 and 
2014. A cross sectional analysis was conducted to identify the associations between 
sample demographics of gender, age, course and the three measures of interest; 
RIPLS, IEPS and PIS.  
Method: This cross sectional analysis also involves a description of sample 
characteristics by year and intervention condition, and an investigation of difference 
between groups based on their allocated intervention 1TW, 2RLS and 3PI were 
implemented with multidisciplinary tutorial groups. Condition 4 PDHPE was a 
uniprofessional group of students on another campus. Their “condition” was a 
discipline-specific topic (Child protection within the education system). In this 
section of Chapter 3, Condition 5 is a category for all those students who did not 
disclose their allocated condition when completing the survey pack: they could have 
been allocated to any one of Conditions 1-4. They were included in baseline analysis 
for year and ‘condition’ comparison. Thus they are different to the ‘2012’ “Condition 
5” reported earlier in this chapter. Students from the Paramedicine course were 
excluded from this baseline comparison because data from this cohort was only 
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collected in 2014 when the course was first implemented. Figure 3.1 illustrate this 
cross section study design. 
Figure 3.1: Cross sectional study design 
2014 Student Participants 
Assessed for eligibility 
2013 Student Participants 
Assessed for eligibility 
Demographics       
gender, age, course 
Main Predictor      
Intervention groups 
Students consent to participate 
    Outcomes      
RIPLS, IEPS, PIS   


















3.4.1 Comparison of participant age, gender and course in 2013 and 2014 
The demographic distribution of the sample is presented in Table 3.14. A 
total of N=1049 participants completed the 2013 (N= 424) and 2014 (N= 625) 
survey.  
3.4.1.1 Gender 
Overall there were almost equal proportions of females and males in 2013 and 
2014. There were 49% female in 2013 and 50% in 2014. When these groups were 
pooled, 49% were females and the rest were males.  
3.4.1.2 Age 
Overall the majority of participants were aged between 17-22 years in 2013 (88%) 
and 2014 (81%).  
3.4.1.3 Course 
In 2013, the Sports and exercise science group represented the largest course and 
consisted of 25% of the sample, followed by Health science which was 16% and 
11% for Occupational therapy. The Podiatry, Physiotherapy and Traditional Chinese 
medicine groups were all below 10%.  In 2014, The Health science group 
comprising of Therapeutic recreation, Heath promotion and Health services 
management students represented the largest course at 34%, followed by Sports 
and exercise science (26%) and Occupational therapy (15%). Podiatry, 
Physiotherapy and Traditional Chinese medicine were again all below 10%.   
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Table 3.14: Sample demographics for 2013, 2014 and Pooled 
2013 2014 Pooled# 
(n=424) (n=625) (n=1049) 
Count (%) Count (%) Count (%) 
Gender 
Male 218 (51%) 313 (50%) 531 (51%) 
Female 206 (49%) 312 (50%) 518 (49%) 
Age 
17-22 371 (88%) 507 (81%) 878 (84%) 
23+ 53 (12%) 117 (19%) 170 (16%) 
Course***
Podiatry 32 (7%) 59 (9%) 91 (8%) 
TCM 12 (2%) 10 (2%) 22 (2%) 
PT 36 (7%) 59 (9%) 95 (8%) 
OT 53 (11%) 97 (15%) 150 (13%) 
SExSc 125 (25%) 176 (26%) 301 (26%) 
Health Science* 78 (16%) 225 (34%) 303 (26%) 
Other** 156 (32%) 36 (5%) 192 (17%) 
* Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health
Services Management courses 
** 'Other' refers to students who did not report on their course and those from the generic health science course 
*** Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, 
OT = Occupational therapy, SExSc = Sports and exercise science 
NOTE: Paramedicine was not included because it was not offered in 2013. 
# Not discussed in text because aim of this chapter is cohort comparison 
3.4.2 Differences in mean IPE scores by year 
Table 3.15 reports the means for RIPLS, IEPS and PIS in 2013, 2014 and pooled 
datasets by condition.  
In 2013, Condition 2RLS reported the highest mean (Mean=66.3) for RIPLS. This 
was followed by Condition 4 PDHPE (Mean=65.9) and Condition 1TW (Mean=65.8) 
with almost equal means, and then Condition 5(Other) (Mean=64.6) and Condition 
3PI (Mean=64.2). The overall mean 2013 RIPLS score for all conditions was 65.1.  
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Table 3.15: 2013, 2014 and pooled mean for RIPLS, IEPS and PIS scores by condition 
2013 2014 Pooled 











































































































































* Condition 5 is the group of participants who did not report their allocated condition
group at baseline
    Abbreviations: RIPLS=Readiness for Interprofessional learning Scale, IEPS=Interdisciplinary Education Perception Scale, PIS=Professional
Identity Scale
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In this same 2013 dataset, the IEPS was highest in Condition 2RLS 
(Mean=70.8), followed by Condition 1TW (Mean=69.1), and then Condition 3PI 
(Mean=67.9) and Condition 4 (Mean=67.6). Condition 5(Other) had the lowest mean 
at 46.9. The overall IEPS mean for all conditions was 60.28 (overall IEPS mean 
brought down by group 5).  
For the PIS in 2013, the mean scores were equally highest for Conditions 3PI 
(Mean=43.9), Condition 4PDHPE (Mean=43.9) and Condition 1TW (Mean=43.7). 
Condition 2RLS produced a mean score of 42.3 and Condition 5(Other) reported an 
extremely low mean PIS score in 2013 (Mean=29.4). The overall PIS mean score in 
2013 was 38. The overall PIS mean score was brought down by Condition 5. 
In 2014, Condition 3PI (Mean=66.5) and Condition 2RLS (Mean=66) 
reported the highest RIPLS mean scores, followed by Condition 1TW (Mean=65.4), 
Condition 5(Other) (Mean=63.5) and then Condition 4PDHPE (Mean=63.3). The 
overall mean RIPLS for all conditions in 2014 was 65.  
For the same 2014 dataset, IEPS mean scores were highest for Condition 
1TW(Mean=71.3), followed by Condition 3PI (Mean=70.6), Condition 2RLS 
(Mean=70.1) and then Condition 4PDHPE (Mean=67.3).  Condition 5(Other) had the 
lowest IEPS mean score (Mean=59.3). When all conditions were combined the 
overall IEPS mean score in 2014 was 66.6.  
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PIS mean scores in 2014 were highest for Condition 3PI (Mean=44.2) 
followed by Condition 2RLS (Mean=44) and Condition 1TW (Mean=43.4). Condition 
4PDHPE (Mean=42.9) and Condition 5(Other) (Mean=37.2) had the lowest PIS 
scores in 2014. When conditions groups were combined an overall PIS score of 41.6 
was reported. Overall IEPS and PIS mean scores were brought down by Condition 5. 
Of the four valid condition groups, Condition 4 produced the lowest scores for all 
measures in 2014. 
3.4.3 Mean RIPLS, IEPS and PIS scores by age, gender and course in 2013 and 
2014 
Table 3.16 reports the mean differences, test statistic and alpha probably values for 
RIPLS, IEPS and PIS scores by gender, age and course for 2013 and 2014. 
3.4.3.1 Gender 
Results reported in Table 3 indicated the presence of gender differences in 
RIPLS, IEPS and PIS, with females having higher mean scores than males in both 
2013 and 2014. In 2013, mean scores for females for RIPLS (Mean=65), IEPS 
(Mean=68.6) and PIS (Mean=43.3) were higher than males, but this did not achieve 
statistical significance. In 2014 females again produced higher mean scores in RIPLS 
(Mean=66), IEPS (Mean=71) and PIS (Mean=43.8) than males, this time significantly 
higher (p=0.036 for RIPLS, p=0.004 for IEPS, p=0.024 for PIS).  
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3.4.3.2 Age 
In 2013, mean RIPLS score for the 17-22 year (younger) age group 
(Mean=65) was almost identical to the mean for the 23+ (older) age group 
(Mean=64.9). In 2014 the older group mean was slightly higher but not significant 
(66.2 versus 65.2). In 2013 and 2014 the IEPS and PIS mean scores were higher in 
the older age group (2013 IEPS Mean=70.1; 2013 PIS Mean = 43.9; 2014 IEPS 
Mean=72.6; 2014 PIS Mean=44.9) and were statistically higher in the 2014 cohort 
(p=0.015 for IEPS, p=0.004 for PIS).  
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Table 3.16: Mean differences, test statistics and p-values for RIPLS, IEPS and PIS scores by gender, course and age 
N  Mean (SD) [95% CI]
t/F statistic 
(df) p value N  Mean (SD) [95% CI]
t/F statistic 
(df) p value N  Mean (SD) [95% CI] t/F statistic (df) p value
Readiness for Interprofessional Learning Scale (RIPLS)
Male 218 64.98 (7.02) [64.04, 65.91] 313 64.62 (8.03) [63.73, 65.51] 531 64.77 (7.63) [64.12, 65.42]
Female 206 65.01 (8.13) [63.89, 66.13] 312 66.02 (8.64) [65.06, 66.98] 518 65.62 (8.45) [64.89, 66.35]
Total 424 64.99 (7.57) [64.27, 65.71] -0.043(422) 0.966 625 65.32 (8.36) [-2.71, -.09] -2.099(623) 0.036 1049 65.19 (8.05) [64.70, 65.67] -1.715(1047) 0.087
Course***
Podiatry 32 63.51 (7.35) [60.96 , 183] 59 66.37 (8.53) [64.2 , 192.2] 91 65.37 (8.20) [63.68 , 190.18]
TCM 12 66.26 (6.27) [62.71 , 189.18] 10 69.31 (9.02) [63.72 , 194.2] 22 67.65 (7.61) [64.47 , 194.01]
PT 36 62.21 (9.92) [58.97 , 177.78] 59 65.12 (10.13) [62.54 , 187.69] 95 64.02 (10.10) [61.99 , 185.51]
OT 53 66.68 (8.57) [64.37 , 192.85] 97 65.58 (9.48) [63.7 , 190.43] 150 65.97 (9.16) [64.51 , 192.4]
SExSc 125 64.60 (6.76) [63.42 , 188.9] 176 65.35 (6.32) [64.42 , 191.61] 301 65.04 (6.51) [64.31 , 191.08]
Health Science* 78 66.01 (6.44) [64.58 , 192.59] 225 64.84 (8.71) [63.7 , 189.68] 303 65.14 (8.20) [64.22 , 191]
Other ** 156 65.36 (8.67) [64 , 190.79] 36 59.06 (14.28) [54.39 , 165.66] 192 64.18 (10.22) [62.73 , 187.13]
Total 492 65.08 (7.88) [64.39 , 191.28] 1.72(6) 662 65.00 (8.90) [64.32 , 191.07] 3.51(6) 0.002 1154 65.03 (8.48) [64.55 , 191.54] 1.24(6) 0.282
Age
17-22 371 65.00 (7.80) [64.21, 65.80] 507 65.15 (7.63) [64.48, 65.82] 878 65.09 (7.70) [64.58, 65.60]
23 + 53 64.91 (5.76) [63.32, 66.50] 117 66.23 (10.82) [64.25, 68.21] 170 65.82 (9.54) [64.38, 67.27]
Total 424 64.99 (7.57) [64.27, 65.71] 0.081(422) 0.935 624 65.35 (8.32) [64.70, 66.01] -1.270(622) 0.205 1048 65.21 (8.03) [64.72, 65.69] -1.092(1046) 0.275
Interdisciplinary Education Perception Scale (IEPS)
Male 218 67.49 (21.00) [64.69, 70.29] 313 66.68 (19.99) [64.45, 68.90] 531 67.01 (20.40) [65.27, 68.75]
Female 206 68.58 (18.78) [66.00, 71.16] 312 70.95 (17.19) [69.03, 72.86] 518 70.01 (17.86) [68.47, 71.55]
Total 424 68.02 (19.94) [66.12, 69.92] -0.563(422) 0.574 625 68.81 (18.75) [67.34, 70.28] -2.864(623) 0.004 1049 68.49 (19.24) [67.33, 69.66] -2.529(1047) 0.012
Course***
Podiatry 32 67 (19.51) [60.24 , 185.07] 59 66.85 (17.28) [62.44 , 189.22] 91 66.90 (17.99) [63.21 , 190.78]
TCM 12 60.42 (14.25) [52.35 , 163.03] 10 67.4 (17.70) [56.43 , 178] 22 63.59 (15.92) [56.94 , 175.19]
PT 36 75.56 (14.51) [70.82 , 214.36] 59 71.51 (18.42) [66.81 , 202.45] 95 73.04 (17.08) [69.61 , 209.47]
OT 53 71.94 (18.16) [67.06 , 203.37] 97 74.21 (17.04) [70.81 , 213] 150 73.41 (17.42) [70.62 , 211.82]
SExSc 125 68.03 (18.50) [64.79 , 195.02] 176 66.03 (20.67) [62.97 , 189.46] 301 66.86 (19.79) [64.62 , 193.52]
Health Science* 78 62.91 (25.38) [57.28 , 175.17] 225 68.65 (18.03) [66.29 , 198.58] 303 67.17 (20.29) [64.89 , 194.35]
Other ** 156 43.88 (35.78) [38.27 , 118.89] 36 28.14 (35.68) [16.48 , 60.45] 192 40.93 (36.20) [35.81 , 111.12]
Total 492 60.28 (28.40) [57.77 , 173.52] 16.47(6) <0.001 662 66.64 (22.04) [64.96 , 193.96] 25.75(6) <0.001 1154 63.93 (25.14) [62.48 , 186.39] 41.31(6) <0.001
Age
17-22 371 67.73 (20.45) [65.64, 69.81] 507 67.99 (19.15) [66.32, 69.66] 878 67.88 (19.70) [66.57, 69.18]
23 + 53 70.09 (15.87) [65.72, 74.47] 117 72.64 (16.30) [69.66, 75.63] 170 71.85 (16.16) [69.40, 74.29]
Total 424 68.02 (19.94) [66.12, 69.92] -0.809(422) 0.419 624 68.86 (18.73) [67.39, 70.33] -2.433(622) 0.015 1048 68.52 (19.22) [67.35, 69.69] -2.472(1046) 0.014
Professional Identity Scale (PIS)
Male 218 43.09 (5.73) [42.33, 43.86] 313 42.54 (7.45) [41.71, 43.37] 531 42.77 (6.80) [42.19, 43.35]
Female 206 43.31 (7.53) 42.28, 44.35] 312 43.78 (6.22) [43.09, 44.47] 518 43.59 (6.77) 43.01, 44.18]
Total 424 43.20 (6.66) [42.56, 43.83] -0.338(422) 0.736 625 43.16 (6.88) [42.62, 43.70] -2.257(623) 0.024 1049 43.17 (6.79) [42.76, 43.59] -1.972(1047) 0.049
Course***
Podiatry 32 40.88 (6.18) [38.73 , 116.79] 59 43.80 (5.34) [42.43 , 126.97] 91 42.77 (5.79) [41.58 , 124.27]
TCM 12 37.75 (6.03) [34.34 , 105.05] 10 42.9 (4.63) [40.03 , 121.36] 22 40.09 (5.93) [37.61 , 113.81]
PT 36 42.61 (6.61) [40.45 , 121.89] 59 42.64 (7.24) [40.8 , 122.6] 95 42.63 (6.98) [41.23 , 123.44]
OT 53 44.77 (7.81) [42.67 , 128.41] 97 45.27 (5.87) [44.1 , 131.7] 150 45.09 (6.60) [44.04 , 131.41]
SExSc 125 44.26 (6.33) [43.15 , 128.82] 176 43.03 (7.02) [42 , 125.35] 301 43.54 (6.76) [42.78 , 127.39]
Health Science* 78 41.82 (7.27) [40.21 , 120.63] 225 42.35 (7.37) [41.39 , 123.47] 303 42.21 (7.34) [41.39 , 123.34]
Other ** 156 27.06 (21.34) [23.71 , 73.53] 36 14.78 (20.61) [8.04 , 30.55] 192 24.76 (21.69) [21.69 , 67.26]
Total 492 37.97 (15.24) [36.63 , 109.76] 26.5(6) <0.001 662 41.62 (10.43) [40.83 , 121.65] 69.84(6) <0.001 1154.00 40.07 (12.83) [39.33 , 117.15] 78.26(6) <0.001
Age
17-22 371 43.10 (6.80) [42.41, 43.79] 507 42.82 (6.94) [42.21, 43.42] 878 42.94 (6.88) [42.48, 43.39]
23 + 53 43.89 (5.59) [42.34, 45.43] 117 44.85 (6.02) [43.74, 45.95] 170 44.55 (5.89) [43.66, 45.44]
Total 424 43.20 (6.66) [42.56, 43.83] -0.804(422) 0.422 624 43.20 (6.82) [42.66, 43.73] -2.918(622) 0.004 1048 43.20 (6.75) [42.79, 43.61] -2.856(1046) 0.004
* Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses
** 'Other' refers to students who did not report on their course and those from the generic health science course





The ANOVA analysis found that there was no significant difference in mean 
RIPLS scores between course groups in 2013 but there was in 2014 (p=0.002). A 
significant difference between course groups was observed in 2013 and 2014 for 
the IEPS (2013 p=<0.001) (2014 p<0.001) and the PIS (2013 p=<0.001) (2014 
p<0.001).  A difference between course groups was only detected for RIPLS in 2014 
(p=0.002). To investigate which courses differed statistically, pairwise post hoc 
Tukey comparisons were conducted and are reported in Table 4 and discussed in 
the next section.  
Table 3.17 reports the pairwise mean comparisons between courses and 
highlights (^) those that were statistically different.  The 2013 and 2014 pairwise 
comparisons were similar with two exceptions. This was that in 2014 the statistical 
difference between the “other’ group and all other health science course was also 
observed in the RIPLS measure. The other significant difference detected in 2014 
was for IEPS scores between the Occupational therapy and Sports and exercise 
science course (p<0.05). 
Comparisons for 2013 and 2014 courses show that the ‘Other’1 course group 
produced IEPS and PIS scores that were statistically different from all other courses 
(p<0.05).  The only exception to this result was the 2013 Traditional Chinese 
medicine group that did not produce statistically different IEPS and PIS mean scores 
when compared to the ‘Other’ group.  
1 'Other' refers to students who did not report on their course and those from the generic health 
science course 
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Table 3.17: Pairwise mean comparisons between courses 
Health Science 
Courses*** TCM PT OT SExSc
Health 
Science* Other** TCM PT OT SExSc
Health 
Science* Other** TCM PT OT SExSc
Health 
Science* Other**
Readiness for Interprofessional Learning Scale (RIPLS)
Podiatry 2.753 1.304 3.171 1.092 2.503 1.894 2.938 1.251 0.789 1.020 1.536 7.317^ 2.282 1.349 0.605 0.325 0.226 1.189
TCM 4.056 0.419 1.661 0.250 0.904 4.188 3.727 3.957 4.474 10.254^ 3.361 1.677 2.607 2.508 3.471
PT 4.475 2.395 3.807 3.153 0.461 0.231 0.285 6.066^ 1.954 1.024 1.123 0.160
OT 2.080 0.668 1.322 0.230 0.746 6.527^ 0.930 0.832 1.794
SExSc 1.412 0.758 0.516 6.297^ 0.099 0.864
Health Science 0.654 5.781^ 0.963
Interdisciplinary Education Perception Scale (IEPS)
Podiatry 6.583 8.556 4.943 1.032 4.090 23.115^ 0.553 4.661 7.359 0.819 1.801 38.709^ 3.310 6.141 6.506 0.041 0.271 25.969^
TCM 15.139 11.527 7.615 2.494 16.532 4.109 6.806 1.372 1.249 39.261^ 9.451 9.816 3.270 3.581 22.659^
PT 3.612 7.524 12.645 31.671^ 2.698 5.480 2.860 43.370^ 0.365 6.182 5.871 32.110^
OT 3.911 9.033 28.059^ 8.178^ 5.557 46.067^ 6.546 6.235 32.474^
SExSc 5.122 24.147^ 2.621 37.890^ 0.311 25.928^
Health Science 19.026^ 40.510^ 26.239^
Professional Identity Scale (PIS)
Podiatry 3.125 1.736 3.899 3.381 0.946 13.817^ 0.0897 1.153 1.471 0.763 1.446 29.019^ 2.678 0.138 2.324 0.772 0.555 18.014^
TCM 4.861 7.024 6.506 4.071 10.692 0.256 2.368 0.134 0.549 28.122^ 2.541 5.002 3.451 2.124 15.336^
PT 2.163 1.645 0.791 15.553^ 2.624 0.390 0.293 27.866^ 2.462 0.910 0.417 17.876^
OT 0.518 2.953 17.716^ 2.234 2.917 30.490^ 1.552 2.879 20.338^
SExSc 2.436 17.198^ 0.683 28.256^ 1.327 18.786^
Health Science 14.763^ 27.573^ 17.459^
* Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses
** 'Other' refers to students who did not report on their course and those from the generic health science course
*** Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
^ Statistically significant at 0.05
# not discussed in text because this chapter is cohort comparison
Mean Difference
2013 2014 Pooled #
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Table 3.18: Unadjusted and adjusted multilevel estimates of RIPLS, IEPS and PIS, 
Pooled 2013-2014 
UNADJUSTED ADJUSTED
Coefficient [95% CI] p value Coefficient [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Year of survey
2013 REF REF
2014 -0.194 [-1.68, 1.29] 0.797 0.449 [-.61, 1.51] 0.407
Male REF REF
Female 0.760 0.084 [-.10, 1.62] 0.605 [-.38, 1.59] 0.229
Course
Podiatry REF REF
TCM 2.307 [1.22, 3.40] <0.001 2.147 [1.36, 2.94] <0.001
PT -1.499 [-3.01, .01] 0.051 -1.329 [-3.05, .39] 0.131
OT 0.576 [-1.32, 2.47] 0.551 0.416 [-1.79, 2.62] 0.712
SExSc -0.349 [-.75, .05] 0.086 -0.144 [-.51, .22] 0.439
Health Science* -0.131 [-1.68, 1.42] 0.868 -0.149 [-1.60, 1.30] 0.840
Other** -0.570 [-1.99, .85] 0.431 0.525 [-1.27, 2.32] 0.567
Age
17-22 REF REF
23 + 0.752 [-.75, 2.26] 0.327 0.443 [-.94, 1.83] 0.530
Interdisciplinary Education Perception Scale (IEPS)
Year of survey
2013 REF REF
2014 5.314 [-1.07, 11.69] 0.103 0.797 [-.83, 2.43] 0.338
Male REF REF
Female 2.636 [.88, 4.39] 0.003 1.967 [.79, 3.14] 0.001
Course
Podiatry REF REF
TCM -2.916 [-5.39, -.45] 0.021 -4.752 [-8.51, -.99] 0.013
PT 5.645 [-2.57, 13.86] 0.178 6.867 [-.96, 14.69] 0.085
OT 6.381 [2.79, 9.97] <0.001 6.170 [2.36, 9.98] 0.001
SExSc 0.021 [-5.98, 6.02] 0.995 1.179 [-4.05, 6.41] 0.658
Health Science* -1.151 [-6.90, 4.60] 0.695 0.711 [-3.38, 4.80] 0.734
Other** -26.287 [-46.50, -6.07] 0.011 3.559 [-2.06, 9.18] 0.215
Age
17-22 REF REF
23 + 4.033 [1.41, 6.65] 0.003 4.386 [2.18, 6.59] <0.001
Professional Identity Scale (PIS)
Year of survey REF
2013 REF
2014 3.067 [-1.21, 7.35] 0.160 0.158 [-.70, 1.02] 0.718
Male REF REF
Female 0.692 [.25, 1.14] 0.002 0.564 [.07, 1.06] 0.025
Course
Podiatry REF REF
TCM -2.503 [-3.58, -1.43] <0.001 -3.356 [-4.39, -2.32] <0.001
PT -0.397 [-2.30, 1.50] 0.682 0.106 [-1.67, 1.88] 0.907
OT 2.273 [.05, 4.50] 0.045 2.278 [.11, 4.45] 0.040
SExSc 0.737 [-1.60, 3.07] 0.536 1.229 [-.95, 3.41] 0.268
Health Science* -1.872 [-4.90, 1.16] 0.226 -0.298 [-2.07, 1.48] 0.742
Other** -19.284 [-32.20, -6.36] 0.003 1.653 [.05, 3.25] 0.043
Age
17-22 REF REF
23 + 1.664 [1.03, 2.30] <0.001 1.979 [1.22, 2.74] <0.001
** 'Other' refers to students who did not report on their course and those from the generic health science course
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3.5 Whole sample unadjusted and adjusted regression estimates for 
baseline RIPLS, IEPS and PIS 
Table 3.18 reports the unadjusted and adjusted regression estimates for RIPLS, 
IEPS and PIS on pooled 2013 and 2014 data sets. The following section will first 
describe the regression estimate using univariate regression analyses without 
adjustments for other co-factors. This will then be followed by a summary of results 
using a multivariate regression method, with adjustment for potentially confounding 
co-factors.  
3.5.1 Unadjusted year RIPLS IEPS PIS 
When compared to 2013, the unadjusted regression estimate for RIPLS in 2014 
decreased by 0.194. In contrast there was an increase in the unadjusted 2014 estimate 
for IEPS by 5.3 and for PIS by 3.1. There was a notable difference for IEPS and PIS, but 
not for RIPLS across years.  
3.5.2 Unadjusted gender RIPLS IEPS PIS 
Gender significantly influenced the variability of IEPS and PIS scores in the 
pooled whole sample. Compared to males, unadjusted estimates for females were 
higher by 0.8 for RIPLS, by 2.6 for the IEPS and by 0.7 for the PIS. For both the IEPS and 
PIS these differences were significant (p=0.003 for IEPS; p=0.002 for PIS).  
3.5.3 Unadjusted age RIPLS IEPS PIS 
Compared to the mean scores of students from the 17-22 age range, older 
students 22 years + were associated with higher unadjusted estimates of 0.8 for RIPLS, 
4 for IEPS and 1.7 PIS. These differences were only statistically significant for the IEPS 
(p=0.003) and PIS  (<0.001). There was no significant estimate associated with age for 
the RIPLS. 
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3.5.4 Unadjusted course RIPLS IEPS PIS 
In comparison with the Podiatry course, participants from the Traditional 
Chinese medicine course had a statistically significant regression estimate increase of 
2.3 (p<0.001) suggesting that enrolment in this program was a strong predictor of 
higher RIPLS scores for the unadjusted univariate analysis. A significant estimate was 
also observed for Physiotherapy participants, however this was associated with a 
decrease of 1.5 from the podiatry reference point. No other significant associations were 
observed in the unadjusted analysis for RIPLS.  
For the IEPS measure, when compared to the Podiatry course reference point, 
there was a statistically significant decrease in the unadjusted estimates for the TCM 
course by 2.9 (p=0.021), and the ‘Other’ course by 26.3 (p=0.011). In contrast, IEPS 
scores for Occupational Therapy course were associated with a significant increase of 
6.4 in the unadjusted estimate (p<0.001). This suggested that being enrolled in the OT 
course was a strong predictor of higher IEPS scores. No other significant course-
determined associations were observed in the unadjusted data for IEPS. 
Unadjusted estimates for the PIS also followed the trend described for the IEPS. 
When compared to Podiatry, regression estimates for TCM produced a significant 
decrease of 2.5 (p<0.001). Similarly, the ‘Other’ course group also produced a decrease 
of 19.3 in PIS estimates (p=0.003). Moreover, like the IEPS regression findings, 
Occupational Therapy was again associated with a statistically significant increase in 
the PIS estimate of 2.3 (p=0.045).  
3.5.5 Adjusted year RIPLS IEPS PIS 
After adjustment, and using 2013 as the point of reference, the RIPLS estimate 
for 2014 increased by 0.4. Similarly for the IEPS and PIS, adjustment of mean scores 
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based on the associations of other co-factors produced increases in the regression 
estimates for 2014 by 0.8 for IEPS and 0.2 for PIS. In comparison with previous 
estimates from the unadjusted analysis, adjustment of scores based on the year of 
enrolment resulted in a increase in the regression estimate for RIPLS of  -0.2 to 0.4, but 
a decrease in the estimates for both IEPS (from 5.3 to 0.8) and PIS (from 3.1 to 0.2). 
Despite these trends, none of these adjusted associations were significant.  
3.5.6 Adjusted gender RIPLS IEPS PIS 
After adjustment, the RIPLS regression estimate for females in comparison to 
males increased by 0.6, slightly less than the estimate produced for the unadjusted 
analysis. However this association between gender and RIPLS, even after adjustment 
was not statistically significant. In contrast, adjusted gender estimates produced a 
statistically significant increase of 2 for IEPS (p=0.001) and 0.6 for PIS (p=0.025). In 
comparison with previous unadjusted analyses, the regression estimates for IEPS and 
PIS remained statistically significant despite the slight decrease in the regression 
estimates after adjustment. As such, gender significantly influenced the variability of 
IEPS and PIS score. More specifically, it supports the proposition that even after 
adjustment for possible other confounding co-factors, being female remained a 
significant predictor of higher IEPS and PIS scores. In contrast there was no significant 
variability in RIPLS scores that could be attributed to gender in the adjusted results. 
3.5.7 Adjusted age RIPLS IEPS PIS 
After adjustment, while older students aged 23 years + produced regression 
estimates for RIPLS that were 0.4 higher than students aged 17-22years, the association 
was not significant. This result is similar to the non-significant estimate for age 
produced in the non-adjusted analysis for RIPLS although there was a slight decrease in 
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the estimate from 0.8 to 0.4 and significance level from p=0.327 to 0.53 following 
adjustment. The influence of the age co-factor increased after adjustment for both the 
IEPS and PIS measures. Compared to the 17-22 year group, participants in the older 
23+year group produced statistically significant regression estimate increases of 4.4 
(p<0.001) for IEPS and 2 (p<0.001) for PIS. In comparison with previous unadjusted 
analyses for age, estimates increased from 4 to 4.4 for IEPS and from 1.7 to 2 for PIS. 
This indicated that after adjustment for potential confounding co-factors, the age of a 
participant, and more specifically older participants aged 23+ years, produced higher 
and more statistically significant IEPS and PIS estimates. As such, the older 23+ year age 
bracket was identified as a strong predictor of higher IEPS and PIS scores.  
3.5.8 Adjusted course RIPLS IEPS PIS 
After adjustment, the TCM estimate produce an increase of 2.1 for RIPLS 
compared to the Podiatry course. In comparison to its unadjusted estimate, there was a 
slight decrease for TCM but its ability to vary RIPLS scores remained significant 
(p<0.001). As such it can be proposed that enrolment in the TCM course was a strong 
predictor of higher RIPLS scores even after adjustments were made for potential 
confounding co-factors. No other significant associations were observed for RIPLS. 
Adjustment of RIPLS also diminished the significant association with Physiotherapy 
observed in the univariate analysis. 
The TCM course continued to significantly vary IEPS scores and in comparison to 
the Podiatry course, produced a decrease in the regression estimate of 4.8 (p=0.013). 
This trend was observed in the univariate analysis for IEPS, but with adjustment, the 
negative effect on IEPS scores for TCM course participants increased from -2.9 to -4.8 
and the relationship became more statistically significant (p=0.021 to p=0.013). As such, 
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even after adjustment being a part of the TCM course remained a strong and significant 
predictor of lower IEPS scores. In contrast, and compared to the Podiatry course, the 
Occupational therapy course significantly increased the IEPS estimate by 6.2 
(p=<0.001). This trend was also observed in the unadjusted IEPS analysis and remained 
statistically significant, suggesting little change in the predictive influence of the OT 
course as a result of the adjusted multivariate analysis. Of interest was also the 
observation that adjustment of IEPS score diminished the significant estimate for the 
‘Other’ course observed in the unadjusted analysis. No other significant association or 
changes were observed for IEPS in the adjusted analysis. 
The relationship between the TCM course and IEPS scores, was also observed in 
the PIS measure with a decrease in the regression estimate of 3.4 when compared to 
Podiatry. In view of the unadjusted scores for PIS, there was a further decrease in the 
estimate for TCM after adjustment from -2.5 to -3.4, and the association remained 
significant (P<0.001). Two other statistically significant increases in PIS regression 
estimates were observed after adjustment. For the Occupational therapy course an 
increase of 2.3 (p=0.04) was observed compared to the Podiatry course. In the previous 
unadjusted analysis, the Occupational therapy course also produced an increased 
regression estimate but adjustment resulted in little change in its association (estimate 
of 2.3 for both unadjusted and adjusted analyses, p=0.045 for unadjusted and p=0.040 
for adjusted results). This suggested that there was little impact of other confounding 
co-factors on the predictive influence of the OT course on higher PIS scores. The second 
significant PIS regression estimate was observed in the ‘Other’ course with an increase 
of 1.7 (p=0.043) after adjustment. In comparison with the previous unadjusted analysis, 
adjustment actually decreased the negative influence of this co-factor by increasing the 
regression estimate from -19.3 to 1.7, and reducing its significance from p=0.003 to 
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p=0.043. Notwithstanding this converse pattern evident in the changes occurring as a 
result of adjustment, the relationship of the ‘Other’ course on PIS estimates remained 
significant. No other course-determined associations were observed for PIS after 
adjustment. 
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3.6 Summary of findings 
In summary, the key findings from this cross-sectional survey study are: 
• Being a female was statistically associated with higher scores for IEPS and PIS
but not for RIPLS scores. That is, females are more positive about
interprofessional relations and their professional identity than males.
• Being a student aged 23 year or older was statistically associated with higher
scores on the IEPS or PIS, but not for RIPLS.
• Enrolment in the OT course was statistically associated with higher IEPS and PIS
scores.
• Enrolment in the TCM course was statistically associated with lower IEPS and
PIS scores but higher RIPLS scores. As demographic ethnicity data was not
collected, it is difficult to ascertain if this was due to the cultural ethnicity of this
cohort or because of the alternate Chinese medicine framework used by the
course and profession.
• There were significant differences between the 2013 and 2014 cohorts on
participant characteristics and IPE responses. Although baseline responses could
be pooled for instrumentation studies (Chapters 5, 6, 7) and the regression
analyses (unadjusted and adjusted) pooled baseline data, the findings of the
2013 and 2014 comparison suggest that the analysis approach for the
intervention study should be one that retains distinct year groups. The 2013




This chapter has described the characteristics of the sample included in this PhD 
study. Multivariate regression was used to identify factors significantly 
associated with RIPLS, IEPS and PIS coefficients. This analysis revealed 
differences between the 2013 and 2014 cohorts and this was used as the rational 
to analyses and reports on the data from each year separately. Chapter 4 will 
describe the scoping review conducted on the RIPLS. 
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4 Chapter 4   Readiness for Interprofessional Learning Scale (RIPLS): 
A scoping review 
This chapter presented in an article-manuscript format, answers the research 
question: 
Is the RIPLS a valid and reliable measure of readiness in interprofessional learning? 
The chapter is presented in the form of a manuscript prepared for submission to a 
peer review journal. The target journal is Nurse Education Today (Author guidelines 
http://www.nurseeducationtoday.com/content/authorinfo) 
Author Declaration  
The manuscript draft was prepared by the candidate (CT) with supervision of AC as 
specified in the author contributions statement below.  
Author Contribution statement: CT and AC collaborated in the design of the study. CT 
was responsible for search implementation, reviewing all retrieved papers contained 
in this scoping review, extracting psychometric information, tabling data, first draft of 
interpretation and drafting of the first full version of this paper. AC reviewed the 
search strategy and papers verifying data extracted and output; AC contributed to 
iterative versions of interpretation through supervisory discussion and review.  This 
chapter was authored by CT with supervisory feedback and revision. AC provided 
additional amendments to the introduction, results and discussion. CT is first author 




Chapter 4 presents a draft journal manuscript of a scoping review into psychometric 
properties of the Readiness for Interprofessional Learning Scale. It describes the 
process used to conduct the scoping review and characteristics of studies that 
conducted or reported on RIPLS reliability and validity statistics. A number of versions 
of RIPLS were identified and all were included in this review. Once psychometric 
characteristics are summarised findings are discussed, conclusions drawn and 
recommendations made.   
At the time of finalising this draft article the scoping review included all publications 
meeting inclusion criteria. Prior to thesis submission, an additional two items were 
identified (Norgaard, Draborg, & Sorensen, 2016; Oishi et al., 2017). These are not 
included in the draft manuscript attached, however will be when the manuscript is 
submitted to the journal. The search strategy will also be rerun to capture any new 
publications. 
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Abstract 
Background: The rigour of the Readiness for Interprofessional Learning Scale (RIPLS) has 
been criticised. To date no investigation has ascertained and summarised information 
available on the psychometric properties of this scale to inform these criticisms . 
Aims: To investigate psychometric properties of the RIPLS when used with students in 
undergraduate and postgraduate health courses. 
Methods: A structured scoping review of published literature. Data bases searched were: 
EBSCO Megafile Complete (EBSCO) and Scopus, using the terms RIPLS. Inclusion criteria 
were used to cull irrelevant and duplicate sources: journal article; in English; research study; 
using any version of the RIPLS; participants had to be involved in health professional 
preparation or continuing education for health professionals; studies had to report on 
reliability and/or validity statistics. Data was extracted and mapped to characterise what was 
known. 
Results: N=34 studies reported on RIPLS psychometric properties. Most usage was in the 
UK, Australia and USA in nursing, medicine and physical therapy cohorts. The original 
version of the scale had been adapted seven times and psychometric modelling had 
proposed another eight; thus 15 versions of the RIPLS were identified usually involving 
removal and or re-clustering of items, or addition of new items. All adaptations reported 
adequate to strong total instrument reliability. The majority of validity testing used orthogonal 
rotation of factors with variable sample sizes; this method may not have been most 
appropriate The RIPLS was administered and scored differently impacting not only findings 
but the psychometric properties reported.  
Conclusion: Variability of RIPLS administration and scoring meant that no authoritative 
single version was the subject of cumulative psychometric information; the validity and 
reliability of the RIPLS remains an area for investigation. Recommendations are made for 
investigators using RIPLS in IPE research.   
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BACKGROUND 
Interprofessional education (IPE) has been a pedagogy of great interest in the area of health 
professional education for the last 20 years. It is defined as any occasion where “students 
learn with, from and about each other” (Centre for Advancement of Interprofessional 
Education (CAIPE), 2002, online). IPE was motivated by a need to improve collaborative 
practice in health and in doing so, help enhance client health outcomes (CAIPE, 2002). The 
proposition was that if students from different health professions learnt together; this would 
help break down some of the attitudinal and communication barriers known to prevent 
effective teamwork (Carpenter & Dickinson, 2008; World Health Organisation (WHO), 1988). 
Such a concept made sense, and many academics, passionate about enhancing practice, 
began to develop IPE initiatives in their professional programs (Carpenter & Dickinson, 
2008). These initiatives were generally well received by students (Hammick et al., 2007).  
The evaluation of IPE initiatives became a priority. Impact of IPE on factors thought to be 
related to desired outcomes needed to be understood and implementation decisions, such 
as when an IPE intervention should be introduced needed evidence to inform them. Quickly, 
in response to the need to evaluate these initiatives, a number of IPE evaluation instruments 
were created in the 1990’s. One was the Readiness for Interprofessional learning Scale 
(RIPLS) (Parsell & Bligh, 1999) This instrument used items claiming to represent constructs 
related to   interprofessional education attitudes. The RIPLS was timely because at this early 
stage of IPE, there was some resistance and reluctance to support IPE initiatives as it was 
markedly different to the uniprofessional approaches that existed. Attitudes to 
interprofessional learning, attitudes to other professions and to one’s own profession 
became the focus of quantitative empirical research. “Readiness” was identified as an 
attitude that could characterise positive or negative predispositions. Allport (1935) “an 
attitude [as] a mental and neural state of readiness…exerting a directive or dynamic 
influence upon the individual’s response to all objects and situations with which it is related” 
(p. 810). When this is considered in light of to Coaley (2009, p. 44) “attitudes are abstract 
hypothetical constructs which represent underlying tendencies of individuals to respond in 
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certain ways”, it is clear that attitudes should influence the way people behave (Coaley, 
2009). Thus readiness is an attitudinal state that pre-empts an anticipated response. In the 
case of readiness for interprofessional learning, if the scale thus claims to measure the 
attitude that will pre-empt a behavioural response to interprofessional learning. 
The RIPLS is a 19 item instrument which proposes to measure students’ attitudes on 
interprofessional education (Parsell & Bligh, 1999).  The original article describing the RIPLS 
did not, as the preceding paragraph did, explicate the link between attitude, readiness and 
intended behaviour, however the scale title and the way in which the RIPLS has been used 
suggests that this was intended.  
It is the most widely used instrument in IPE evaluation in undergraduate health 
science (Thannhauser et al., 2010; Thistlethwaite et al., 2015). According to Kirkpatrick’s 
expanded outcomes typology (Barr et al., 2005), the RIPLS measures IPE effects at levels 
1-2a, “students reactions and attitudinal change”. The RIPLS has recently been criticised as
having a lack of psychometric rigor (Mahler, Berger, & Reeves, 2015; Mahler et al., 2016). 
Mahler et al. (2015) criticised the lack of internal consistency of items 17-19 (Factor 4) and 
the varied factor structures of RIPLS models presented in literature. They questioned the 
validity of the instrument and stated that “the RIPLS in its present version cannot be 
regarded as a sound instrument to be used to compare and benchmark findings…[or] 
assess or improve IPE interventions based on results produced” (Mahler et al., 2015, p. 
290). This unequivocal recommendation did not provide a peer reviewed and systematically 
derived evidence base to justify the decision. A recent confirmatory factor analysis 
conducted by Mahler et al. (2016) also recommended that the German version RIPLS-D not 
be used “to measure attitudes of students toward IPL in a German education health care 
context” (p. 383). 
To date, there has not been a review of evidence on psychometric attributes of the 
RIPLS to inform recommendations and conclusions regarding its utility, applicability and 
rigour. This study is an in-depth investigation of the reliability and validity of the RIPLS 
instrument. A scoping review methodology was used because, despite this recent criticism, 
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there has never been a summary of what is known about the psychometric properties of the 
RIPLS. As one of the aims of a scoping review is that it allows an examination of “the extent, 
range and nature of research activity” (Arksey & O'Malley, 2005, p. 21) via a comprehensive 
review of the literature, this seemed an appropriate methodology. Unlike systematic reviews, 
a scoping study is not driven by a specific research question, but instead can identify all 
relevant literature regardless of study design (Arksey & O'Malley, 2005). As such, all study 
designs using the RIPLS were considered in this review as long as they reported on one or 
more psychometric properties.  It is anticipated that this review will provide evidence of 
psychometric properties revealed in previous research and will thus encourage objective 
discourse about the utility of the RIPLS in IPE evaluation research.  
AIM  
To investigate psychometric properties of the Readiness for Interprofessional Learning Scale 
when used with students in undergraduate and postgraduate health courses. 
METHOD 
A scoping review design was used, adopting the five stage framework recommended by 
Arksey and O'Malley (2005): (i) formulating the question, (ii) identifying relevant studies, (iii) 
study selection, (iv) charting the data, and (v) collating, summarizing and reporting the 
results.  
Stage 1: The question 
The focus of this scoping review was to reveal and summarise what was known about 
psychometric properties of the RIPLS. The question asked was thus: Is the RIPLS a valid 
and reliable instrument to use in measuring readiness for IPE in undergraduate and post 
graduate health profession education? 
In this study, ‘RIPLS’ was deemed to be any scale that used the title “Readiness for 
Interprofessional Learning” or “RIPLS” and any scale that claimed to have used or adapted 
the original RIPLS scale proposed by Parsell and Bligh (1999). As no study had yet identified 
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and charted measures claiming to use RIPLS this was a first step. In this review, eligible 
studies were those that involved students or practitioners in either professional preparation 
education or in continuing professional development education in health. Health was 
considered broadly and included any discipline that focussed on bio-psycho-social health 
related outcomes for clients or patients.  
Stage 2: Locating relevant studies 
The search term was ‘RIPLS’. The reason for selecting ‘RIPLS’  rather than readiness for 
interprofessional learning, was because any paper that used the instrument would have cited 
Parsell and Bligh (1999) who referred to it as RIPLS. Data bases searched were EBSCO 
Megafile Complete (EBSCO) and Scopus with no limit set for year or any other factor. Grey 
literature was excluded from this scoping review. The search retrieved 356 articles across 2 
databases (EBSCO n=290 & Scopus n=66), which was reduced to 34 once duplicate articles 
and those not meeting inclusion criteria were removed.  
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Figure 1: PRISMA flowchart of selection process 
Stage 3: Selecting studies for inclusion 
Figure 1 shows the selection procedure, using the PRISMA flowchart reporting approach. 
Each article was independently reviewed in full by the authors against inclusion criteria:  
(i) studies which included health fields
(ii) studies of undergraduate or postgraduate student cohorts or health professionals
in interprofessional education programs
(iii) written in English
Records identified through database searching  
(n = 290 EBSCO Megafile Complete + 65 Scopus) 
Total n = 356 
Duplicate records removed 
(n = 108) 
Records screened 
(n = 247) 
Records excluded with reason 
(not UG/PG health education related; 
not written in English) 
(n = 172) 
Full-text RIPLS articles assessed 
for eligibility  
(n = 76) 
Full-text articles excluded, with 
reason (no psychometric statistics) 
(n = 42) 
Studies included in review 
synthesis  
(n = 34) 
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(iv) studies where readiness for interprofessional learning was measured and RIPLS
was  used and Glennys Parsell and Bligh (1999) were identified as originators of
the measure  used or adapted or analysed;
(v) studies that included a report on one or more psychometric properties.
A total of n=76 studies using RIPLS in undergraduate or post graduate education 
were found. Studies that examined RIPLS but did not report any statistical finding related to 
reliability or validity were excluded (n=42). There was no initial review of the abstract; 
instead the full article was read to identify if inclusion criteria, specifically whether reliability 
and validity statistics reporting had been met. In most instances these were not included in 
the abstract which is why full article inspection was required. The authors met to discuss the 
studies where there was a disagreement about eligibility for inclusion. At the end of the 
selection process, there were n=34 studies which met inclusion criteria.  
Stage 4: Charting the data 
Table 1 reports the author, year, title and source, sample size, sample discipline/s, whether 
UG, PG or practicing health professional, sample size, gender, country and the version of 
RIPLS that was used (the latter is expanded on in Table 2) 
Stage 5: Collating, summarizing and reporting the results 
A summary of the characteristics of RIPLS versions is presented in Table 2. This includes 
item inclusion, scoring arrangements, psychometric data reported: it can be seen that 15 
versions of the RIPLS were found. A descriptive numerical summary of psychometric 
properties follows and key conclusions are presented in the Discussion section (Levac, 
Colquhoun, & O'Brien, 2010). Recommendations are then presented.  
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Table 1: Variations of the RIPLS models used with UG & PG health education (p. 1 of 3) 
Items 10-12  Items 17-19
PARSELL & BLIGH MODEL (1999) [19 item, 3 Subscales] Total TWC                  
(items 1-9)
PI (items 10-16) RR                       
(items 17-19)




120 nil UG yr 2 83% female;             
age NR
medicine, dentistry, PT, OT, nursing, 
orthoptics, radiography
19 NR NR PCA with varimax rotation 0.9 0.88 0.63 0.32
Hind et al. (2003) UK cross 
section
517 100% UG yr 1 82% female;          
mean age 21yrs
dietetic, nursing, pharmacy, PT, 
medicine
19 NR NR 0.8
Lauffs et al. (2008) Sweden cross 
section
214 nil  UG final/8th 
semester
NR medicine, nursing, OT, PT 19 NR NR CFA to assess 3 factor model. 
Satorra-Bentler chi-square 
goodness of fit to test overal 
fit of model
0.89 0.48 0.34




195 NR UG and Higher 
Institute
NR dentistry, dental nursing, dental hygiene 19 yes no 0.78 0.66 0.06




105 2% UG yr 1-5 85% female;          
mean age 24yrs
medicine, nursing 19 NR NR 0.84
Aziz et al. (2011) Malaysia cross 
section
836 22% UG yrs 1-5 67% female;          
mean age 32yrs
medicine, pharmacy, nursing 19 0.84 0.9 0.79 0.18
Factor 1: Team 
Player 

















TWC RR PI Subscale 4


















Gough, Jones & 
Hellaby (2013)
UK pre-post  & 
3 mth 
12 nil UG yr 2-5 100% female;         
50% 20-22yrs
PT, medicine, nursing, pharmacy 19 yes no 0.88/0.85 0.691/0.708 0.816/0.900 0.423/0.264




250 20% UG yr 1-7 60% female;             
age NR
nursing, surgical technology, medicine 19 NR NR 0.89 0.89 0.4 0.43
Wang et al. (2015) China pre/post 101 nil UG yr 3-4 100% female;        
mean age 21 yrs
nursing, medicine 19 NR NR 0.92 0.86 0.8 0.71




420 nil PG yr NR 45% female;          
mean age 32.5yrs
medical, nursing, all ied health 19 NR NR 0.86




531 100% first 
year
100% UG 1st yr 72% female;            
43% <20yrs, 39% 
20-25 yrs
nursing, therapists & midwives, medical 
lab/radiology asistants, health care 
assistants, medicine, dentistry,  
childhood health care
19 yes no CFA 0.8 0.75 0.44
17 yes no PCA with varimax rotation 
(orthogonal), loading >0.4 
and Rasch model analysis. 
KMO =0.902




418 n=1 UG yr 2-4 80% female;             
58% 21-25yrs
paramedic, nursing, nursing/emergency, 
midwifery, OT, PT nutrition, dietetics
80% female;             
83% under 25yrs
nursing, OT, paramedic/nursing,  
paramedic, PT, midwifery, nutrition and 
dietetics
NR FA - no other details reported
132 nil UG yr 3 NR
19 NR 0.62
0.74




418 n=1 UG yr 2-4
nursing, medical lab technician, PT, OT 19 no no FA, varimax rotation, CFA. 
Factor loading >0.4; factor 
selection for eigen values >1. 
SEM
FA with oblimin rotation 0.8419 NR NR




Internal consistency (Cronbach's alpha)
yes but did not specify 
which items




670 NR UG semester 3-8 73% female;            
86% under 30yrs
medicine, nursing 
Demographics Sample Composition No of 
Items









Total TWC                  
(items 1-9)
PI (items 10-16) RR                       
(items 17-19)
Ritchie et al. (2012) Australia pre-post 
study 
301 100% @ 
baseline
 UG yr 1 baseline;       
yr 2 follow up
56% female; 78% 
18-20yrs @
baseline
Oral health dentistry 16 NR NR 0.88 0.81 0.81 omitted 0.36 
Total TWC                  
(items 1-9)
NPI (items 10-12);          
PPI(items 13-16)




0.79 NPI=0.60; PPI=0.76 0.4
247 0.89 
(2004)
0.88 NPI=0.76; PPI=0.81 0.43
McFadyen (2006) UK cross 
section test-
retest
61 nil UG yr 1 NR NR 19 yes no 0.89 0.71 NPI=0.38; PPI=0.61 0.62
King et al. (2012) Canada cross 
section  
1526 48% yr 1 UG 81% female;            
80% 17-26yrs
48% registered health profession 
courses
19 yes for total 
score alpha  
no CFA using LISREL 0.87 0.92 NPI=0.77; PPI=0.84 0.45
Lie et al. (2013) USA cross 
section 
675 33% year 1 UG yr 1-4 60% female; 
40%<25yrs
medicine, pharmacy, PA 19 NR NR 0.85




303 27% yr 1 UG yr 1-3 54% female;             
51% 18-21yrs
paramedic 19 NR NR 0.83
Hood et al. (2014) Australia cross 
section
741 nil UG yr 2-5 67% female;           
median age 23 yrs
medicine, nursing, midwifery, PT, 
paramedic, nutrition dietetics
19 no no 0.69
0.83 
(grads)
0.81 NPI=0.46; PPI=0.76 0.42
0.83 
students
0.88 NPI=0.78; PPI=0.82 0.65




531 100% first 
year
100% UG 1st yr 72% female;             
43% <20yrs,             
39% 20-25 yrs
nursing, therapists & midwives, medical 
lab/radiology asistants, health care 
assistants, medicine, dentistry,  
childhood health care professionals
19 yes no CFA 0.8 NPI=0.62; PPI=0.48 0.24
yes 60% yr 1 305 UG yr 1
no 202 UG @ point of 
graduation




1264 40% yr 1 UG yr 1-3 59% female;         
mean age 24yrs
paramedicine, paramedicine/nursing 19 yes no 0.89 NPI=0.76; PPI=0.74 0.53
Judge et al. (2015) USA cross 
section
311 yes, % NR UG yr 1-3 66% female;          
mean age 22yrs
dental medicine, dietetics, medicine, 
nursing, pharmacy, OT
19 NR NR 0.85
Total TWC                  
(items 1-9)
NPI      
(items 10-12); 
PPI(items 13-16)





16 rev NR NR 0.87 0.88 NPI=0.73; PPI=0.86 omitted




83 NR UG and PG 89% female;         
mean age 26yrs
nursing (UG), social work (UG & PG) 16 yes no 0.93 0.84 NPI-0.79; PPI=0.84 omitted
Athletic training, Clinical lab science, 
cytotechnology, health information 
management, Invest med science, 
nuclear medicine, nursing, 
nutrition/dietetics, OT, PT, radiation 
therapy
McFADYEN ET AL. (2005) without Subscale 4 [16 items, 3 Subscales]






755 46% yr 1 UG yr 1-3 74% female;             
age NR
medicine, nursing, pharmacy, public 
health
EFA using first promax then 
direct oblimin (oblique) 
rotation
0.89NR
yes no Unclear which specific 
protocol used but Item-total 
and Item-item correlations 
calculated. 
Ruebling et al. 
(2014)
USA pre/post 507 19 yes, but does not specify 
which items. Reverses all  
other items so that lower 
scores indicate greater 
positivity to IPE




152 50% yr 1 50% UG yr 1;           
50% graduates
86% female; 
24%<20yrs,              
62% 20-25yrs
76 UG nursing (geriatric, paediatric 
general), speech therapy,PT, midwifery, 
orthoptic, medical lab, med radiology & 
health care assistant students. 76 
Graduates
19
PARSELL & BLIGH MODEL without Subscale 3 [16 items, 2 subscales]
McFADYEN ET AL. MODEL (2005) [19 items, 4 factors]




100% UG yr 1 Factor analysis with varimax 
rotation in initial data 
analysis. CFA with SEM to 
measure internal consistency 
of subscales
85% female;          
mean age 21.2yrs
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Table 1: Variations of the RIPLS models used with UG & PG health education (p. 3 of 3) 
 
Total Factor 1:  
TWC 
Factor 3: PI Factor 
2:Patient 
Centredness 
Reid et al. (2006) UK cross 
section 





NR NR PCA followed by PFA using 
varimax rotation , factor 
loading set at 0.4
0.76 (Items 1-13)  
0.88
(Items 16-20) 0.69 (Items 25-29) 
0.86







178 nil UG yr 5 & 6 
medicine & yr 2-3 
nursing
89% female; 98% 
between 18-25yrs
medicine; nursing 29 
down to 
20
NR NR PCA using varimax rotation & 
Kaiser normalisation, factor 
loading set at 0.4
0.61 (Items 1,4,6-
13) 0.86
(Items 14-18) 0.80 (Items 25-29) 
0.80
Ahmad et al. (2013) Singapore cross 
section
460 100% UG yr 1 61% female;          
mean age 22yrs
medicine, nursing, pharmacy, dentistry 29 NR NR 0.88
Hean et al. (2015) UK cross 
section
44 nil graduates NR mental health and criminal justice 
professionals
29 NR NR TWC (Items 1-














Shared Learning Teamwork Interest for IPL 




141 NR UG, yr NR NR kinesiology, medicine, nursing, OT, 
podiatry, psychology, speech& language
16 reversal of 












Items 10,11         
r= 0.619
Level of education: UG=Undergraduate (Pre-qualifying); PG=Postgraduate
Professional groups: OT=occupational therapy; PT= physiotherapy; PA=physician assistant
NR=not reported, FA=factor analysis; EFA=Exploratory factor analysis; CFA=Confirmatory factor analysis; PCA=Principle components analysis; PFA=Principle factor analysis
Instrument abbreviations: TWC=Teamwork and cooperation; PI=Professional identity; NPI=Negative professional identity; PPI=Positive professional identity; RR=Roles and responsibil ities; Interprofessional learning
* Mahler et al. (2016) reported internal consistency using both Parsell  and Bligh (1999) and McFadyen et al. (2005) models
MATTICK & BLIGH 29 ITEM EXTENDED MODEL [29 Items, 3 subscales] unpublished but previously available as an e-resource within Peninsula Medical School 
(URL no longer active)
0.87
Health and Social care Interprofessional Network (HSIN) adaptation (2009) available http://www.ihi.org/education/ihiopenschool/Chapters/Documents/riplsquestionnaire19.pdf also available from NCIPE https://nexusipe.org/                                                 *Note Items 
have been renumbered
nursing, laboratory science, PT, OT 15 Item 11 & 
12 reversed
omitted PCA conducted using oblique 
Promax rotations. KMO=0.937
Items 12,19
CURRAN ET AL. (2007) [15 items] called Attitudes Toward Interprofessional Education




285 41% first 
year
UG 1st and 3rd yr NR
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Table 2: Summary of RIPLS versions meeting inclusion criteria 














Parsell & Bligh (1999) 19 3 14 6 0.62-0.92 TWC=0.69-0.9; PI=0.4-0.82; 
RR=0.06-0.71 
Parsell & Bligh (1999) 
with subscale 3 
omitted 
16 2 1 nil 0.88 TWC=0.81; PI=0.81 
McFadyen et al. (2005) 19 4 10 3 0.69-0.89 TWC=0.71-0.92; NPI=0.38-0.78;  
PPI=0.61-0.84;RR=0.4-0.65 
McFadyen  et al. 
(2005) with subscale 4 
omitted 
16 3 2 1 0.69-0.93 TWC=0.84-0.88; NPI=0.73-0.79;  
PPI=0.84-0.86 
Mattick & Bligh 
(unpublished) 
20-29 3 4 2 0.61-0.88 **TWC=0.86-0.88; **PI=0.69-0.88; 
PC=0.8-0.86 
Curran et al. (2007) 15 2 1 1 0.87 Expertise=0.86; Competency=0.64 
HSIN (2009) 16 3 1 1 0.9 Shared Learning=0.89; Teamwork=0.67;  
Interest for IPL=0.62 
* TWC=Teamwork and collaboration; PI=Professional identity; RR=Roles and responsibilities; NPI=Negative professional identity;
PPI=Positive professional identity; PC=Patient/person centredness; IPL=Interprofessional Learning
** Subscales in Mattick and Bligh have the same label as that for Parsell & Bligh and McFadyen et al. but consist of different items 
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RESULTS 
Of the n=76 studies identified that used the RIPLS in relation to IPE in health education, 
n=34 reported reliability and validity (psychometric) statistics. Of these, most studies 
occurred in the UK (n=8), Australia (n=6), USA (n=4), Japan (n=3), Sweden (2), Iran (n=2) 
and Germany (n=2) and one each for China, United Arab Emirates, Singapore, France, 
Canada, Serbia and Malaysia. Most studies were published in the Journal of 
Interprofessional Care (n=13), Medical Education (n=7), Nurse Education Today (n=3) and 
European Journal of Dental Education (n=2). All others were single publications in health 
related journals. 
Characteristics of samples used in RIPLS research 
Twenty eight (82%) of these 34 studies used only undergraduate (UG) samples consisting of 
a single discipline to a maximum of 12 UG health courses. Studies reporting on one health 
course did not report data from other groups. Three studies involved students or 
practitioners qualifying for post graduate education (Hean et al., 2015; Reid, Bruce, Allstaff, 
& McLernon, 2006; Vafadar, Vanaki, & Ebadi, 2015) and another three conducted studies 
with both undergraduate and post graduate student cohorts (Kolomer et al., 2010; Mahler, 
Rochon, Karstens, Szecsenyi, & Hermann, 2014; Ruebling et al., 2014).  
Study sample sizes ranged from N=12 to N=1526. Of the twenty five studies (74%) 
that reported demographics, all studies except one, had female dominant groups comprising 
of 54% to 100% of the sample. The exception was Vafadar et al. (2015) who had 45% 
females participate in their study.  
Nineteen (n=19) studies involved UG first year health students; five (n=5) studies 
focussed completely on first year student samples. Twenty seven (n=27) health disciplines 
were represented in the 34 RIPLS studies. The most frequently involved undergraduate 
courses were nursing and midwifery (n=30), medicine (n=19), physiotherapy (n=12), 
dietetics and nutrition (n=11) and occupational therapy (n=10). For all others see Figure 2. 
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Figure 2: Frequency of UG and PG health courses used in RIPLS studies 
Descriptive summary of RIPLS structure and psychometrics 
Of the 34 studies used in this review, seven versions of RIPLS were identified. Each of these 
originated from the first version developed by Parsell and Bligh (1999). The versions vary in 
the number of items included in the instruments, number and actual composition of the 
subscales. Table 2 provides a summary of studies in this review with reference to which 
RIPLS version they used. Fourteen studies conducted validity investigations on these seven 
RIPLS versions using factor analysis. Nine of these were conducted in the last six years 
(2011-2016). As part of these analyses, an additional eight factor solutions were generated 
(four originated from analyses using Parsell and Bligh (1999); three from Mattick and Bligh’s 
version  (cited in Reid et al., 2006); one from Curran et al. (2007); and the final from the 
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Health and Social care Interprofessional Network (HSIN) (cited in Cloutier, Lafrance, 
Michallet, Marcoux, & Cloutier, 2015). Thus, there are currently 15 configurations for the 
RIPLS.  
RIPLS reliability 
All 34 studies reported total and/or subscale RIPLS score reliability by calculating the 
Cronbach alpha coefficient (Table 1). Instrument reliability is an important measure of 
internal consistency. Cronbach Alpha indicates the extent to which items within a scale 
correlate with one another (Furr, 2011); with high inter-item correlations suggesting that 
items are all measuring the same latent variable (DeVellis, 2012). Cronbach alpha scores 
from 0.6 are considered acceptable and those above 0.7 are considered desirable. For all 
RIPLS models, the total score Cronbach was acceptable to strong. In versions analysed by 
more than one study, the ‘Teamwork and Collaboration’ (all models), ‘Positive Professional 
Identity’, ‘Professional Identity (from Mattick and Bligh)’, and ‘Patient/person Centredness’ 
consistently produced acceptable Cronbach alpha coefficients. There were variations found 
in the Cronbach alpha scores for subscales ‘Professional Identity’ (Parsell & Bligh, 1999), 
‘Roles and Responsibilities’, and ‘Negative Professional Identity’.  
Scoring protocols 
RIPLS items for all 15 versions are rated on a five integer response ranging from 1 (strongly 
disagree) to 5 (strongly agree). The minimum and maximum scores are dependent on the 
number of items in each model, but summatively, a higher score on the RIPLS means a 
more positive attitude and greater readiness for interprofessional learning. The original 
Parsell and Bligh (1999) and (McFadyen et al., 2005) versions each contain six negatively 
phrased items (items 10-12 and 17-19). The Mattick & Bligh version (cited in Reid et al., 
2006) contains five negatively phrased items (items 16-20) in its earliest version. Curran et 
al. (2007) contained two negative items (Items 11, 12) and the HSCIPN version contained 
four negative items (items 10-12, 18-19). Of the 34 studies included in the review, only 14 
reported reverse scoring these negatively phrased items. Of these 12 reported reversing any 
one of items 10-12 (Cloutier et al., 2015; Gough, Jones, & Hellaby, 2013; Hayashi et al., 
221 
2012; King et al., 2012; Kolomer et al., 2010; Mahler et al., 2016; Mahler et al., 2014; 
McFadyen et al., 2005; McFadyen, Webster, & Maclaren, 2006; Susan Morison, Marley, 
Stevenson, & Milner, 2008; Williams, Brown, & Boyle, 2012; Williams & Webb, 2015). No 
studies reported reversing items 17, 18 or 19. This result would also be affected by the fact 
that studies that used three of the RIPLS versions actually omit items 17-19 from their 
structure and therefore score calculations (Hayashi et al., 2012; Kolomer et al., 2010; 
Ritchie, Dann, & Ford, 2013; Tyastuti, Onishi, Ekayanti, & Kitamura, 2014). Reasons for this 
omission will be discussed later. Two studies stated that they did implement reversed 
scoring but did not specify which items (Aziz, Teck, & Yen, 2011; Ruebling et al., 2014).  
Factor analysis protocols 
Of the 14 studies from this review that investigated the validity of the RIPLS, n=4 reported 
using factor analysis (McFadyen et al., 2005; Tamura et al., 2012; Wilhelmsson et al., 2011; 
Williams, McCook, et al., 2012), n=5 used principal component analysis (El-Zubeir, Rizk, & 
Al-Khalil, 2006; Hayashi et al., 2012; Parsell & Bligh, 1999; Reid et al., 2006; Williams, 
Brown, et al., 2012), n=3 used confirmatory factor analysis (King et al., 2012; Lauffs et al., 
2008; Mahler et al., 2016), another n=2 used exploratory factor analysis (Cloutier et al., 
2015; Tyastuti et al., 2014) and n=1 used Rasch model analysis (Williams, Brown, et al., 
2012).  Another difference between the factor analysis protocols used was the method of 
rotation of factors with varimax rotation being used more often than oblique (n=7 opposed to 
n=3). Only two studies (Hayashi et al., 2012; Williams, Brown, et al., 2012) reported the 
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy for factor analysis. 
RIPLS versions 
Parsell and Bligh (1999) with and without Factor 3: The original RIPLS consists of 19 items 
and three factors: ‘Teamwork and Collaboration’, ‘Professional Identity’ and ‘Roles and 
Responsibilities’ (Parsell & Bligh, 1999). Six of the items in the scale are negatively phrased. 
Compared to other models in this review, the Parsell and Bligh (1999) model has undergone 
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the most psychometric analysis.  Lauffs et al. (2008) in their Swedish translation of the 
instrument is the only other study that has confirmed the original three factor configuration. 
Four other analyses produced four derivative models with either a three (Tamura et al., 
2012) or four  factor solution (Wilhelmsson et al., 2011; Williams, Brown, et al., 2012; 
Williams, McCook, et al., 2012) with different clustering of items.  
All derivative models retained the 19 items except for Williams, Brown, et al. (2012) 
who found a misfit between their Rasch model for RIPLS and items 4 and 9. Similarly Mahler 
et al. (2016) also found a poor model fit with factor loadings in the ‘Roles and Responsibility’ 
producing negative variance estimates. The majority of studies using this model identified 
items 17-19 (Factor 3 – Roles and Responsibilities) as problematic with reports of 
inadequate subscale reliability (alpha Cronbach range from 0.06-0.43). The exception was 
R. Wang et al. (2015) which is the only study to have produced an acceptable alpha
Cronbach for Factor 3. As a result of the unreliable results of Factor 3, Ritchie et al. (2013) 
conducted their pre-post study using the original model without Factor 3 items. This 
produced strong alpha Cronbach scores of 0.81 and 0.81 for Factors 1 and 2 respectively. 
McFadyen et al. (2005) with and without Factor 4: In an effort to further develop the 
psychometric properties and stability of RIPLS factors, McFadyen et al. (2005) conducted a 
factor and content analysis of this instrument with a sample of 308. McFadyen et al.’s factor 
analysis kept items 1-9 in Factor 1 however it also included items 13-16 which were 
originally clustered in Factor 2. Factor 2 contained items 12-17 and Factor 3 contained items 
18-19. In essence the items were still reduced to 3 factors but the clustering of items for
each factor was different to that identified by Parsell and Bligh (1999). Content analysis was 
used to resolve this structural difference and subsequently produced a 4 factor model. 
Confirmatory factor analysis of this new model followed using the same sample of students 
12 months later (n=247). The Cronbach for the total RIPLS was 0.89. Factor 1 remained the 
same with items 1-9 and a Cronbach alpha of 0.88 matching that which was produced in 
Parsell and Bligh’s earlier study.   
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Factor 2 was split into 2 separate factors through the content analysis and structural 
equation modelling, with one being called Negative Professional Identity (items 10-12) and 
the other called Positive Professional Identity (items 13-16) (McFadyen et al., 2005). These 
2 sub-sets of Factor 2 had been identified earlier by Parsell and Bligh (1999) but their formal 
separation into two factors (as Factor 2 and 3) produced much stronger Cronbach alpha 
scores for each at 0.76 and 0.81 respectively (McFadyen et al., 2005).   
Since then, King et al. (2012) conducted a confirmatory factor analysis using LISREL with 
1526 undergraduate students from 4 different institutions. The four factor solution was 
confirmed and acceptable reliability of 0.92, 0.77, 0.84 reported for Factor 1-3 respectively. 
For all studies using the McFadyen et al. model, items 17-19 (Factor 4, previously identified 
as Factor 3 by Parsell & Bligh) continued to maintain a low internal consistency (range 0.4-
0.65). Consequently, Tyastuti et al. (2014) and Kolomer et al. (2010) conducted their cross 
sectional analysis studies with Factor 4 omitted. 
Mattick and Bligh (circa 2005): According to Reid et al. (2006), a 29 item RIPLS was 
developed in an effort to strengthen Factor 4 (Items 17-19) and to explore possible new 
factors such as ‘Patient-centredness’. Mattick and Bligh (2006) stated that this extended 
version of RIPLS was part of an ongoing development of the instrument with an unpublished 
extended version of RIPLS shared via an e-resource. The link to the e-resource (estimated 
to have been uploaded to http://emily.pms.ac.uk on or before 2005; no date provided) 
published in Mattick and Bligh (2005) is no longer active but the original set of 29 items were 
found in Mattick and Bligh (2009). Reid et al. (2006) were the first to examine the reliability 
and validity of this model with post graduate health students. Their factor analysis reduced 
the 29 items to 23, clustered into three subscales called ‘Teamwork and Collaboration’, 
‘Professional Identity’, and Patient-Centredness’, each with acceptable Cronbach alphas or 
0.88, 0.69 and 0.86 respectively. Subsequent analyses of the 29 item model with 
undergraduate students in the Middle East (El-Zubeir et al., 2006) and Singapore (Ahmad et 
al., 2013) and with health practitioners in mental health (Hean et al., 2015) have all produced 
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acceptable total and subscale reliability scores but different clustering of items in the three 
subscales and a reduction in total number of items to 20 (El-Zubeir et al., 2006) or 17 (Hean 
et al., 2015).   
Curran et al. (2007): Hayashi et al. (2012) reported psychometric results of the RIPLS 
version first published by Curran et al. (2007). Although Curran et al. (2007) had previously 
used their 15 item version of RIPLS to investigate the IPE attitudes of faculty educators they 
did not conduct any assessment of reliability and validity. Furthermore Curran used the 
instrument with practitioners. As such it was not included in this review because it did not 
involve students. There was no published information available to ascertain how and why the 
original RIPLS measure was reduced to the 15 items (items 1-9, 11-16) in this version. 
Problematic items 17-19 were removed, as well as item 10 (Part of original Factor 2 called 
Negative Professional Identity). Hayashi et al. (2012) conducted a principal components 
analysis on the version by Curran et al. (2007) with undergraduate health students in Japan. 
The analysis produced 2 factors called ‘Expertise’ and ‘Competency’, each with acceptable 
Cronbach alpha or 0.86 and 0.64 respectively. 
HSIN (2009): The RIPLS model developed by the Health and Social care Interprofessional 
Network (HSIN) in Victoria, Australia contains 17 of the original RIPLS items and two new 
items replacing original items 16 and 17. From an item by item review of the Parsell and 
Bligh (1999) and HSIN (2009) RIPLS versions by the authors, it also appears that the 
numbering for items 4-9 and 16 have been changed by HSIN. This could have an impact on 
cross study comparisons of results for items and factors including these items (namely 
Factors 3 and 4 if comparing to McFadyen et al. (2005), or Factors 2 and 3 if comparing to 
Parsell & Bligh (1999)). No literature explaining the rationale behind the restructuring and 
numbering of items could be found. The model, currently available as a pdf survey on the 
National Centre for Interprofessional Practice and Education (NCIPE) website 
(https://nexusipe.org/) was translated into French and psychometrically tested by Cloutier et 
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al. (2015). Exploratory factor analysis produced a 16 items solution (Items 12, 18, 19 
omitted) with three factors called ‘Shared Learning’, ‘Teamwork’ and ‘Interest in 
Interprofessional Learning’, with acceptable reliability coefficients of 0.89, 0.67, and 0.619 
respectively.  
Discussion  
This review confirms the frequent use of the RIPLS instrument, not only in undergraduate 
IPE evaluation, but also in investigating the psychometric properties of the instrument. A 
majority of RIPLS psychometrics (62%) occurred in the last five years. Fifteen versions of 
the RIPLS measure were identified; each varied in their number of items and factor 
configurations. All 15 versions reported acceptable total score reliability. However the 
reliability of different subscales varied.   
Study findings suggest that it was difficult to ascertain the validity and reliability of the 
RIPLS in undergraduate and postgraduate health education; not because of the 
psychometric results reported in these studies but because of the significant variability in 
scoring RIPLS as part of the psychometric analysis. Specifically, the following three 
conclusions can be drawn from the evidence presented: 
(a) Accurate measurement of an unclear construct: While RIPLS was originally
developed to measure readiness in IPE attitudes of health students it is unclear
exactly what aspects of IPE these attitudes relate to.  With all versions reporting
adequate to strong overall instrument reliability this indicates that the measure is
reliable and accurate as a whole. However, the 15 configurations generated through
RIPLS validity studies suggest that the clusters of items (dimensions) that represent
these constructs are unclear. As such it could be argued that as a whole instrument,
attitudes to IPE can be measured accurately using RIPLS. IPE attitudes related to
‘teamwork’ and ‘patient-centeredness’ can also be confidently measured. However
IPE attitudes related to ‘professional identity’ and ‘roles and responsibilities’ cannot
be measured accurately using RIPLS.
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(b) Non-comparable psychometrics: Researchers administered the RIPLS in a variety of
ways. Variability was evident in the items used and how scores were calculated. In
particular, non-reversal of negatively phrased items varied significantly between
studies; even between studies using the same version. As a result, this would mean
that psychometric findings of these studies cannot be compared to each other.
(c) Readiness unreliably measured: Psychometric studies should help develop
researchers’ understandings of the reliable and valid use of an instrument. Yet
despite the extensive psychometric analysis of RIPLS, especially in the last 6 years,
it is difficult to offer a definitive answer to the review question because of the
considerable variability in its administration and scoring. It can be argued that the
inconsistent administration and scoring of RIPLS has compromised researcher’s
ability to understand how best to use the instrument and how it proposes to measure
‘readiness’ in relation to IPE. As such, the delay in conceptualising ‘IPE readiness’ is
not a function of the measure alone; but also a function of those using the measure.
In addition to these over-arching conclusions there are scale characteristics that were 
identified that directly affect the transparency and comparability of findings using the RIPLS. 
First, there are issues to do with non-reversal of negatively phrased item scores. These are 
now explored.  
Score reversal of negatively phrased items has an important role in maintaining the 
integrity of a measure, especially because the measurement of attitudes is displayed via its 
magnitude and direction (Coaley, 2009). Instrument developers usually include negatively 
phrased items in an instrument in order to identify or manage potential response and 
acquiescence bias or nay saying (Field, 2013; Furr, 2011). This is especially true for 
attitudinal instruments, where a balance between positive and negative statements is 
considered important (Coaley, 2009; Furr, 2011). However, when instrument scores are 
summated, negatively phrased items should have their scores reversed in order to 
accurately measure the construct under investigation in one direction (Field, 2013). The 
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original RIPLS study did not specify the need to reverse negatively phrased items in the 
instrument (Parsell & Bligh, 1999). As such, negative statements scored low on the RIPLS 
are actually indicating strong support for positive attitudes, but unless these items are 
reversed they will not display this expected correlation. Non-reversal of negatively phrased 
item scores can also produce miscalculations in alpha Cronbach (reliability) and factor 
analysis (validity) because both of these statistical procedures are based on the correlations 
between item responses (Field, 2013).   Given this then, there is concern that almost two 
thirds of studies investigating the psychometrics of RIPLS (59%) are potentially fraught with 
error. The same error is likely to be produced within RIPLS studies that evaluate IPE 
interventions and then compare their findings with other studies. Such comparisons would 
only be accurate if all those studies had consistently reversed or not reversed negatively 
phrased items. Given that this review identified 75 research papers using RIPLS to 
investigate aspects of IPE, there is potentially significant variations in the applications of 
scoring this measure and comparisons that can be made between studies. For example, 
studies by both Reid et al. (2006) and El-Zubeir et al. (2006) using the Mattick and Bligh 
model produced stronger internal consistency for subscales and weaker overall test 
consistency. Both studies did not report on whether negative items were reversed but the 
weak overall instrument consistency in contrast to the stronger subscale consistency could 
have been caused by  non-reversal of scores. In this instance extreme low scores could 
have created more variability from items with opposing responses. Further, in both analyses, 
negative statements with sufficient loadings clustered onto one factor; this too could be 
caused by not reversing negative scores.  
Second there are issues to do with negative items 10-12, 17-19. These are now explored. 
Subscales consisting of items 17-19 were confirmed to be problematic and should not be 
analysed as a cluster. McFadyen et al. (2005) first identified the need to reverse scores for 
items 10-12 because they were negatively phrased and needed reversing to ensure that 
high scores on all items consistently measured positive attitudes to interprofessional 
learning. They later identified the need to reverse scores items 17-19 too after they found 
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that these items (as part of subscale 4) were negatively worded and as such produced low 
mean scores (McFadyen et al., 2006). The protocol was implemented in their longitudinal 
study (McFadyen, Webster, Maclaren, & O'Neill, 2010) (not include in this review). Only 14 
studies in this review (39%) reported reversing negatively phrased items 10-12 in RIPLS. No 
psychometric RIPLS studies reported reversing items 17-19 which are also negative items 
with regard to defining and differentiating one’s role in the health team. To justify the 
reversing of scores for items 17-19 assumes that a weak understanding of one’s role and a 
belief in un-equal status between health professions correlates negatively with positive 
attitudes to IPE. However, Sheu et al. (2012) state that low scores for these items represent 
positivity to IPE because it would signify that students are less differentiated and defined in 
their individual roles. According to Social Identity Theory (Tajfel, 1974), having a weaker 
sense of one’s role may mean that there is less differentiation and less conflict between 
group members, consequently meaning that members are more likely to collaborate (Sheu 
et al., 2012). The factor containing items 17-19 was omitted in Tyastuti et al. (2014) following 
both EFA and CFA and resulted in a 16 item 2 factor structure. The ‘Roles and 
Responsibilities’ subscale did not materialise in the validation study using factor analysis of 
the RIPLS in the Middle Eastern context (El-Zubeir et al., 2006). The CFA conducted by 
Mahler et al. (2016) affirmed the low internal consistency of this subscale and that the 
negative variance meant that there was no factor loadings attributed to this dimension. None 
of these studies reported reversing scores for items 17-19 and it would be interesting to see 
if the factor solutions would have been different had this occurred.  Similarly other studies 
have omitted the ‘Roles and Responsibilities’ factor from statistical analyses due to the low 
subscale internal consistency (Kolomer et al., 2010; Ritchie et al., 2013). Items 17-19 have 
been identified as the most problematic feature of RIPLS. Despite this, it is unclear whether 
factor solutions or internal consistency for the instrument as a whole would have been 
different had items been reversed. As a subscale however, it is anticipated that the internal 
consistency would remain the same even when items have been unreversed. 
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There were also issues related to factor analysis protocols. All 14 studies that 
investigated the validity of RIPLs used some form of factor analysis. Factor analysis is the 
process whereby items are grouped into clusters through an analysis of the correlations 
between items responses (Field, 2013). Factor analysis produced an additional 8 
configurations of the 7 RIPLS analysed in the literature, resulting in a total of 15 RIPLS 
models. This has also been a significant criticisms of the instrument to date, with many 
arguing that the reason for this variability is because the measure lacks a strong theoretical 
base upon which consistent dimensions of IPE are identified (Mahler et al., 2015). In this 
instance it can be said that the instrument fails to demonstrate measurement invariance 
because it does not retain the same factor structure regardless of it application with different 
groups (Levine, Hullett, Mitchell Turner, & Knight Lapinski, 2006). Instead it exhibits a 
‘construct bias’, where the construct being measured are influence by the different meanings 
of constructs held by different groups (Furr, 2011). It is not atypical to have previously 
validated scales that do not generalise completely across other populations (Levine et al., 
2006). As such, Levine et al. (2006) argue that routine validity testing of scales and removal 
of irrelevant and inconsistent items produces more valid and reliable measurement because 
the instrument is being systematically tailored to the sample of interest. This counters the 
belief that a given scale can only have one factor structure despite the effects of variability 
produced by sample characteristics. Evidence in the literature already suggests that gender, 
age, course, and year of course can influence the scores in this instrument. Why would we 
expect these different groups to perceive of IPE readiness in the same way then? Furr 
(2011) proposes that construct bias demonstrates variability in the understanding of the 
scale and that sometimes it can reflect meaningfully different constructs. Given that the 
number of RIPLS models is high, the identification of 15 RIPLS configurations would be 
more a manifestation of the repeated application of the scale rather than an indication of 
weak validity of RIPLS. Construct bias could be managed by only using RIPLS to evaluate 
between groups IPE effects with groups that are matched demographically. Only 73% of 
studies in this review reported on sample demographics. Future studies should also report 
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fully the demographic characteristics of their sample, so that RIPLS can be interpreted in the 
greater context. 
Another difference between studies was the method of rotation of factors with 
varimax rotation being used more often than oblique (n=7 opposed to n=3). The choice of 
rotation method is usually determined by the construct being investigated and whether it can 
be anticipated that a correlation between factors exists (Field, 2013). The orthogonal 
varimax rotation of items, used by 7 of the factor analysis studies (53%), is used for scale 
factors that do not correlate with one another (Field, 2013). To use this procedure would be 
to suggest that the items representing dimensions of IPE attitudes do not correlate with one 
another. This is highly unlikely given the nature of this construct and the high internal 
consistency produced by the scale. Oblique rotation would be more appropriate as items in 
the RIPLS could be considered to correlate with each other (DeVellis, 2012; Field, 2013; 
Furr, 2011; Mattick & Bligh, 2003; Tamura et al., 2012). This too can have an impact on the 
derivative configuration of factors solutions produced as part of the factor analysis (Field, 
2013). 
The range of sample sizes used to generate factor analyses solutions also varied 
considerably. Despite the debate regarding the optimum sample size to confidently 
undertake a factor analysis (Field, 2013); only 2 studies reported the Kaiser-Meyer-Olkin 
(KMO) measure of sampling adequacy to ascertain if their sample size was adequate for 
factor analysis. 
Conclusion and Recommendations 
This review identified 34 articles that reported on psychometrics statistics related to 
RIPLS. There were 15 versions of RIPLS identified in the literature, and while each reported 
good overall reliability, they varied significantly in subscale configurations and subscale 
reliability. As such it was concluded that RIPLS offers an ‘accurate measurement of an 
unclear construct’.  The exceptions to this were items 17-19 which were consistently 
unreliable items in the tool. There were also inconsistencies with items 10-12 and the HSIN 
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(2009) version with its renumbered items was so different that its use is questionable if any 
comparison of findings with other RIPLS studies is intended. 
 The review also identified that RIPLS psychometrics were incomparable because 
the tool was administered, scored and psychometrically analysed in different ways, thus 
influencing the calculation of reliability and validity statistics. Further, the frequently used 
method of orthogonal factor rotation on sample of varied sizes was identified in the 
discussion as inappropriate.  In particular the variability of reversing scores of negatively 
phrased items in each of the version could mean that published RIPLS psychometric studies 
are inaccurate. As such, it is difficult to ascertain whether the issue pertaining to RIPLS 
having an unclear construct is indeed real, given that items 17-19 and 10-12 are those items 
that were negative in the scale but had been inconsistently reversed scored. 
Finally, inconsistent administration and scoring of RIPLS was typical. This meant that 
the scoping review could not identify a single authoritative version of RIPLS nor could it 
identify a version of the RIPLS that was a valid and reliable measure in IPE.  This may not 
be the ‘fault’ of the scale itself – if administration and scoring is inconsistent it is difficult to 
ascertain the properties of the scale.  
Despite the current saturation of IPE outcome evaluation reporting on self-reported 
changes in attitudes (Reeves et al., 2015; Thistlethwaite et al., 2015), this scoping review 
suggests that, at least in relation to RIPLS, this body of knowledge may need further work 
and clarification. This review confirms the concerns expressed by Mahler et al. (2015) about 
the scale, but this is more a reflection of the variability of studies and use of the RIPLS rather 
than the measure itself.  
As the primary purpose of IPE evaluation is to compare findings and build a generalised 
understanding of the phenomenon under study, the following implementation protocol is 
recommended to researchers using RIPLS to measure IPE readiness: 
• Use any version of RIPLS, but do not use the HSIN (2009) version because its items
have been renumbered and comparison cannot be made with other RIPLS studies.
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• Ensure any negative items are reversed scored
• Calculate overall and subscale reliability; only use subscale with acceptable
Cronbach alpha of 0.6 or above
• If IPE-RIPLS constructs, such as ‘professional identity’, ‘roles and responsibilities’,
‘patient centeredness’ are important to measure, consider using a secondary
instrument/method to obtain data for this specifically.
• Factor analysis procedures should use oblique rotation and the Kaiser-Meyer-Olkin
measure of sampling adequacy should be reported to ensure that an adequate
sample size is being used.
• Only use RIPLS for between group analyses using samples matched by
demographics, year of study and course. This will help manage possible construct
bias in the instrument.  Ensure that sample demographics from your study are
reported.
• Comparisons with previous evaluation studies using RIPLS should be matched by
instrument version and scoring protocol. This will ensure that comparisons are valid
and accurate.
References 
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4.3 Chapter Synopsis 
This chapter presented the RIPLS scoping review in the format of a manuscript 
drafted for submission to the Nurse Education Today journal. It used referencing, 
citation, heading and subheading formats specified in the journal author guidelines.  
The reference list was not included in this chapter – all sources cited are included in 
the thesis reference list. The next chapter presents a study examining psychometric 
properties of the RIPLS in the form of a draft manuscript for submission to the Nurse 
Education Today journal. 
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5 Chapter 5 Psychometric properties of the Readiness for 
Interprofessional Learning Scale (RIPLS) 
This chapter presented in an article-manuscript format, answers the research 
question: 
Is the RIPLS a valid and reliable measure of readiness in interprofessional learning 
with first year health science students in 11 different disciplines? 
The chapter is presented in the form of a manuscript prepared for submission to a 
peer review journal. The target journal is the Nurse Education Today 
Author Declaration: The manuscript draft was prepared by the candidate (CT) with 
supervision of AC as specified in the author contributions statement below.  
Author Contribution statement: CT and AC collaborated in the design of the study. 
CT completed data analysis and prepared the first paper draft. AC reviewed the 
analysis and interpretation verifying conclusions. Iterative versions of the paper 
were drafted by CT with AC supervisory feedback, discussion and review.  
Specialist statistical advice was received from the UOW Statistical Consulting 
Service and Consultant Dr Jenny Peat as part of the supervisory process. CT is first 




Chapter 5 presents a draft journal manuscript of a psychometric study of the Readiness 
for Interprofessional Learning Scale with a first year health science cohort. The study 
analysed baseline data using three different RIPLS versions published in the literature 
and compared their psychometric results. A factor analysis of the version with the 
highest internal consistency was conducted. Psychometric characteristics of the 
recommended version are discussed.   
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Objective: The profile of responses, internal consistency reliability and factor structure of the 
Readiness for Interprofessional learning Scale (RIPLS) was investigated with first year 
health science students across 11 disciplines: occupational therapy, physical therapy, 
podiatry, health promotion, traditional Chinese Medicine, health services management, 
sports and exercise science, health and physical education, therapeutic recreation, 
paramedicine and health science.  
Method: This psychometric study first analysed baseline data using RIPLS versions with 
three different scoring protocols and then compared their levels of internal consistency. 
Principal components analysis was then conducted to investigate the validity and structural 
representation of factors. 
Results: N=1703 participants were included in this study. Cronbach alpha was strongest in 
the RIPLS version where all negatively phrased items were reverse-scored. A factor analysis 
of version three, using oblique rotation was conducted. Reliability increased when items 17-
19 were omitted. Results suggested that a 2-factor 16-item version of RIPLS for this first 
year sample was a valid and reliable measure of readiness for IPE. Cronbach alpha was 
strong for the whole instrument (0.89) and subscale 1 (0.92) and subscale 2 (0.83). The total 
instrument and subscale reliability statistics for the version produced in this study was 
strong. The RIPLS as a 2-factor 16-item instrument is recommended as a reliable and valid 
measure of readiness for IPE with first year health science students.. 
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Introduction 
It has been 17 years since Parsell and Bligh (1999) first published their Readiness for 
Interprofessional Learning Scale (RIPLS) in the Journal of Medical Education. At that time, 
RIPLS was one of the first instruments developed to measure the effects of interprofessional 
education (IPE). IPE was a relatively new formal approach to health education; it is defined 
as opportunities where “two or more professions learn with, from and about each other to 
improve collaboration and quality of care” (Centre for Advancement of Interprofessional 
Education (CAIPE), 2002, online). RIPLS focussed on the measurement of attitudes towards 
IPE because at its early conception, negative attitudes were considered to be one a 
constraint to implementation. Measurement of attitudes to IPE is important because attitudes 
have been identified to be associated with behaviour and the attitudinal state of 
“readiness…[can influence an] individual’s response to all objects and situations with which it 
is related” (Allport, 1935, p. 810). RIPLS consists of attitudinal statements that claim to 
represent respondent readiness regarding the construct of IPE; the summative score 
measures a state of readiness to engage in this form of collaborative education (Parsell & 
Bligh, 1999). 
The Kirkpatrick’s outcomes typology (Kirkpatrick, 1998) has been used to classify IPE 
research by and the typology was extended in 2005 (Barr et al., 2005). Using this typology, it 
has been identified that most IPE evaluation studies target and measure outcomes 
associated with a “reaction to or change in student attitudes” (Reeves et al., 2015). It has 
been proposed that IPE evaluation literature is saturated with studies reporting changes in 
attitudes, skills and knowledge (Reeves, 2010). Readiness for interprofessional learning is 
one of the most frequently used attitudinal outcome measures (Thistlethwaite et al., 2015).  
A recent, scoping review of RIPLS, identified 76 articles that used RIPLS in IPE research; 34 
of these also reported on RIPLS psychometrics used in 14 different countries (Tannous & 
Cusick, Scoping Review Manuscript draft for submission – Chapter 4). This scoping review 
also found that the original version of RIPLS was modified seven times and that an 
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additional eight derivative versions were produced using factor analysis. Consequently this 
means that 15 versions of RIPLS currently exist (Tannous & Cusick, Scoping review draft). 
Factors associated with RIPLS variability 
RIPLS has been used to measure student readiness for IPE interventions in undergraduate, 
post-graduate and workplace settings. Undergraduate health students are reported to be 
generally positive about IPE especially at the commencement of their studies (Curran et al., 
2007; Hayashi et al., 2012; Tunstall-Pedoe et al., 2003).  
Age has been associated with readiness for IPE. Younger students are generally 
more positive than mature age students (Anderson & Thorpe, 2008; Coster et al., 2008; 
Hertweck et al., 2012). Other studies have found no correlation between age and IPE 
attitudes (Hood et al., 2014; King et al., 2012).  
Course stage has been associated with readiness for IPE. Longitudinal studies 
indicate that positivity to IPE either improved (Ruebling et al., 2014) stayed the same 
(Hertweck et al., 2012), fluctuated (Hood et al., 2014) or decreased as students progressed 
through their course (Coster et al., 2008; Curran et al., 2007). Other studies have shown that 
there is a drop in IPE readiness at second year (Williams & Webb, 2015). 
Readiness for IPE is also influenced by the course students were enrolled in, with 
medical (Curran et al., 2010; Hood et al., 2014; Nitz et al., 2013)  and physician assistant 
students (Hertweck et al., 2012) less positive to IPE while nursing (El-Zubeir et al., 2006; 
Hood et al., 2014; Sheu et al., 2012; Wilhelmsson et al., 2011) and allied health (Nitz et al., 
2013), in particular occupational therapy (Hertweck et al., 2012), statistically more supportive 
of IPE. In another study Lie et al. (2013) found that physician assistant students scored 
significantly higher than medicine and pharmacy students. In contrast to these findings, 
Ahmad et al. (2013) found no significant difference between medicine and nursing students. 
The same pattern was found with medicine, nursing and allied health practitioners in the 
health sector (Braithwaite et al., 2013).  
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Gender has been investigated in relation to readiness for IPE. Some studies have 
found that female students are more positive to IPE (Coster et al., 2008; Hertweck et al., 
2012; Judge et al., 2015; Lie et al., 2013; Wilhelmsson et al., 2011), or in having less support 
for negative IPE statements (Hood et al., 2014). Other studies have found that gender has 
no correlation with readiness for interprofessional education (King et al., 2012; Larkin et al., 
2013; Pollard et al., 2005; Rose et al., 2009; Williams et al., 2013; Williams & Webb, 2015). 
These studies need to be considered with caution because health courses have a 
dominance of females and this may confound the relationship of course type to 
interprofessional attitudes. 
Prior experience of teamwork in health care settings (Hertweck et al., 2012) or in 
interprofessional learning (Hood et al., 2014; Lie et al., 2013) has also been investigated, 
producing cohorts that were more positive about learning within an interprofessional setting. 
Finally, educational setting has been investigated and found to be associated with variability 
in RIPLS with baccalaureate students producing higher and more positive scores than 
students from a poly-technical institute (King et al., 2012). 
Reliability and validity 
RIPLS has been reported to be a reliable and valid measure in both undergraduate and post 
graduate contexts (McFadyen et al., 2005; Parsell & Bligh, 1999; Reid et al., 2006). Studies 
have also translated the English version of RIPLS and found it to be reliable and valid in 
measuring IPE readiness in the Middle East (El-Zubeir et al., 2006), Japan (Tamura et al., 
2012) Sweden (Lauffs et al., 2008), Iran (Keshtkaran et al., 2014) and Serbia (Simin, 
Milutinović, Brestovacki, Andrijević, & Cigić, 2010). While there is evidence to suggest that 
RIPLS produces consistent and reliable measures, the variability in validity and reliability 
across different studies and samples raised queries about the construct being measured 
(Draft scoping review Chapter 4). In particular, the consistently low reliability reports of  the 
‘Roles and Responsibilities’ (Items 17-19) factor as well as the variability in RIPLS factor 
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configurations have made some authors suggest that IPE readiness as a construct is 
unclear and as such use of RIPLS in its current form[s] needs to be reconsidered (Mahler et 
al., 2015).  
In those studies that have investigated RIPLS psychometrics, there appears to be 
scant attention to reporting on or investigating the administration and scoring of the 
instrument. Of particular concern is the absence of reports regarding whether or not 
negatively phrased item responses were reversed for scoring; this is a problem because 
non-reversal can influence the reporting of reliability and factor analysis configurations 
because both these statistical tests are based on the correlations between item responses 
(Field, 2013). Studies that did not reverse-score negatively phrased items in RIPLS are likely 
to have reported lower Cronbach alpha coefficients than those that did.  This is because the 
Cronbach Alpha coefficient is influenced by non-reversal of scores as negatively phrased 
items will have a negative relationship with the other scale items and this produces negative 
covariances (Field, 2013). As the formula for Cronbach alpha uses the average covariance 
of items, including negative values, it will reduce the sum of covariance and subsequently 
reduce the Cronbach’s alpha (Field, 2013). Since RIPLS, items 10-12 and 17-19 are 
negatively phrased items the failure to report whether or not these items were reverse-
scored poses challenges to the integrity of internal consistency reported.  
In other validity investigations, it was identified in a scoping review that factor 
analysis protocols used for RIPLS were predominantly orthogonal (Draft scoping review 
Chapter 4); a procedure that could be considered inappropriate for the measurement of 
underlying IPE constructs because they would be expected to correlate with each other 
(DeVellis, 2012; Field, 2013; Furr, 2011).  
Sample type also influenced the type of psychometric information about RIPLS 
revealed in studies to date. Most studies were predominantly female – not gender balanced. 
Since females have been identified to have more positive attitudes to IPE, this is a limitation. 
Studies also varied considerably in sample size, but even when factor analysis was used, 
few studies reported the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy to justify 
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whether or not a sample was adequate for factor analysis (Field, 2013). Sample type in 
relation to year of study also has limitations in studies to date. Despite research attention on 
first year undergraduate student evaluations of IPE and suggestions that students are more 
positive to IPE when they are younger or in earlier stages of their course, there has been 
limited validation of the measure with adequately sized first year samples. There have also 
been concerns that RIPLS Factor 4 (items 17-19) may be inappropriate for first year 
students given their lack of knowledge regarding future roles (McFadyen et al., 2005). 
However, this point may also be challenged because in a study by Mahler et al. (2014) first 
year students produced greater internal consistency for items 17-19 compared to senior 
students.  
Internal Consistency Reliability of the RIPLS 
Internal consistency indicates the extent to which items within a scale correlate with one 
another; with  high inter-item correlations suggesting that the items are all measuring the 
same latent variable (DeVellis, 2012). The most commonly reported indicator of internal 
consistency for RIPLS is the Cronbach’s Alpha coefficient.  In Parsell and Bligh’s (1999) 
study, the removal of items with low factor loading produced a Cronbach Alpha of 0.9 for the 
remaining 19 items. Their factor analysis used a small sample of 120 students. There is 
debate within the literature about the required sample size for factor analysis, with some 
identifying that factor loadings or communalities that are greater than 0.6 justifying the use of 
small samples (Guadagnoli & Velicer, 1988; MacCallum, Wideaman, Zhang, & Hong, 1999, 
cited in Field, 2013). However a sample of 300 or more is considered  the size required to 
achieve a stable factor solution (Field, 2013).  With no reporting of Kaiser-Meyer-Olkin 
(KMO) measure of sampling adequacy it is difficult to ascertain if their sample size of 120 
was adequate for factor analysis. In this original 3 factor solution, Cronbach was strongest 
for Factor 1 – Teamwork and Collaboration with an alpha coefficient of 0.88 (Parsell & Bligh, 
1999). However, it was found to be weak for Factors 2 and 3, with coefficients below 0.7; the 
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level normally required to indicate that the factor appropriately supports the dimension of the 
construct being measured (Field, 2013).   
Construct validity of RIPLS 
In an effort to further develop the psychometric properties and stability of RIPLS factors, 
McFadyen et al. (2005) conducted a factor and content analysis of this instrument in 2005 
with a sample of 348. McFadyen et al.’s factor analysis kept items 1-9 in Factor 1 however it 
also included items 13-16 which were originally clustered in Factor 2. Factor 2 contained 
items 12-17 and Factor 3 contained items 18-19. In essence the items were still reduced to 3 
factors but the clustering of items for each factor was different to that identified by Parsell 
and Bligh (1999). Content analysis was used to resolve this structural difference and 
subsequently produced a 4 factor model. Confirmatory factor analysis of this new model 
followed using the same sample of students 12 months later (n=284). The Cronbach for the 
total RIPLS was 0.89. Factor 1 remained the same with items 1-9 and a Cronbach alpha of 
0.88 matching that which was produced in Parsell and Bligh’s earlier study.   
Factor 2 was split into 2 separate factors through the content analysis and structural 
equation modelling, with one being called Negative Professional Identity (items 10-12) and 
the other called Positive Professional Identity (items 13-16) (McFadyen et al., 2005). These 
2 sub-sets of Factor 2 had been identified earlier by Parsell and Bligh (1999) but their formal 
separation into two factors (as Factor 2 and 3) produced much stronger Cronbach alpha 
scores for each at 0.76 and 0.81 respectively (McFadyen et al., 2005).  
Factor 4 however (previously identified as Factor 3 by Parsell and Bligh) continued to 
maintain a low internal consistency at 0.43 (McFadyen et al., 2005). This low internal 
reliability of the factor called Roles and Responsibilities has continued in a number of studies 
examining the validity and reliability of the RIPLS (Gough et al., 2013). McFadyen et al. 
(2006) and other researchers agree that this is most likely because undergraduate students 
may not yet developed a strong sense of what their future professional role will entail and as 
such this lack of knowledge would have influenced their survey responses. In contrast, a 
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recent study found that first year student responses to Factor 4 achieved greater internal 
consistency than responses of health graduates  (0.65 compared to 0.42 respectively) 
(Mahler et al., 2014). Another study investigating the variability of IPE attitudes across 4 
different education institutions also produced low internal consistency for Factor 4 despite 
students coming from various levels of their course (King et al., 2012). It would seem that 
there are inherent issues beyond the characteristics of the sample which make this subscale 
unstable and unreliable, despite it only consisting of the 3 items which has also been known 
to influence a low alpha coefficient (Lauffs et al., 2008). Another proposition may be that the 
items in Factor 4 are negative statements that may have been confusing to students. 
Further, no psychometric study to date has reversed scored the items in Factor 4, and this 
may have influenced Cronbach’s alpha. 
Remaining questions regarding RIPLS validity 
Although there has been extensive investigation of psychometric properties of the RIPLS, 
study limitations identified earlier (lack of reporting about scoring and administration, sample 
issues, statistical analysis approaches used) mean there are continuing questions about the 
accuracy of psychometric propositions reported in the literature to date. This is a sentiment 
that has been identified by other researchers in the field (Hayashi et al., 2012). There is a 
need for further investigation of the validity and reliability of RIPLS, not only to strengthen the 
body of literature relating to sample size, scale scoring and factor analysis, but also to 
investigate the utility of RIPLS with commencing first year students. 
A detailed review of previous studies that reported psychometric statistics are 
reported elsewhere (Tannous & Cusick, Draft scoping review Chapter 4). The aim of the 
current study is to assess the reliability, validity and utility of the original RIPLS version 
(Parsell & Bligh, 1999) with a large, gender balanced first year undergraduate sample that 
includes a wide range of health disciplines.  Scoring approaches of negatively phrased items 




items used the oblique rotation method. No previous psychometric study of RIPLS has 
incorporated all these study attributes and an explicit scoring protocols. Further, no other 
cross sectional analysis with a first year sample has applied this comparative method of 
reporting RIPLS scores.  
Aim 
This study aims to provide a psychometric evaluation of the RIPLS instrument using a large 
(N=1811), gender balanced first year health science sample.  
Method 
This instrumentation study used a cross-sectional survey design. Human Research Ethics 
Committee approval was obtained from Western Sydney University (Approval no. H10114) 
and the University of Wollongong (Approval no. HE13/030). 
 
Sample: All commencing first year health science students enrolled in a core compulsory 
interprofessional unit in 2012, 2013 and 2014 (n=2421) at Western Sydney University were 
invited to participate as volunteers in the self-report survey. Health science students were 
those who had enrolled in one of 10 bachelor degrees that shared a common suite of 
introductory first year subjects: podiatric medicine, traditional Chinese medicine, 
occupational therapy, physiotherapy, sports and exercise science, paramedicine, therapeutic 
recreation, health service management, health promotion, and personal development, health 
and physical education (PDHPE). PDHPE is a health related component of secondary 
school curricula in Australia and graduates qualify to work as secondary school teachers 
after completing a postgraduate Masters of Education (see Table 1). An additional bachelor 
degree with no specific health science major was also included in the sample producing a 
total of 11 health science course groups. The courses in this study did not include medicine 
or nursing because they did not share any subjects with other disciplines.  
 
Procedure: In week 6 of a 12 week teaching session, students were invited to 
participate in the study and given a participant information sheet during their lecture by an 
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academic not involved in the research. Students were assured that participation was 
voluntary and that their surveys would be de-identified by an independent research assistant 
not involved with their university subjects or the research project. Student were given time in 
class the following week to complete the survey.  Students indicated their consent by 
completing and submitting the online surveys that were distributed to them through their 
online learning site. These were administered at the same time each year -6 weeks after 
course commencement. Data was collected by exporting responses from the online survey 
into Excel by an independent research assistant who de-identified each entry and allocated 
a participant code. De-identified data that had been checked for accuracy was then provided 
to the investigators to assure participant anonymity.  
Instrument: The Readiness for Interprofessional Learning Scale (RIPLS) items is 
freely available in the public domain. The original items as stated in Parsell and Bligh (1999) 
were reproduced for use in an online format. Minor changes were made to each item to 
ensure relevancy to the sample made up of students who were preparing for health 
professional roles not exclusively defined as therapists (see Table 1). Demographic 
questions were added to the end of the survey and asked students to identify their gender, 
age, current course, highest education qualification and whether they had prior experience in 
a team. For the 2012 cohort sample students were only asked to report their gender and 
current course. 
Analysis: Descriptive statistics were used to describe the characteristics of the 
sample. RIPLS total and factor scores were reported using three scoring protocols. The first 
scoring approach involved reversing all 6 negatively phrased items (items 10-12, 17-19) in 
the scale. The second and third scoring protocols have already been used in the literature 
and involved: (a) no reversal of items (Parsell & Bligh, 1999), and (b) only reversing items 
10-12 (McFadyen et al., 2005). Reliability analyses for the whole instrument and factors
were conducted using SPSS to calculate Cronbach’s alpha scores for internal consistency 
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for the three different scoring methods. Principal components analysis with oblique rotation 
of factors was the method used to determine the underlying structure of the variables 
measuring IPE readiness in the most manageable size (Field, 2013). To compare the 
difference between groups based on course- type, parametric statistical methods were used 
regardless of the normality of distribution of means for the sample. According to the Central 
Limit Theorem “for sample sizes greater than 10 group the means are approximately 
normally distributed regardless of the original distribution (Norman, 2010, p. 628). ANOVA’s 
have been found to be robust even for highly skewed non-normal distributions of this size 
and “do not require the assumption of normality” (Norman, 2010, p. 628). Comparisons 
based on gender and teamwork experience were conducted using t-tests. The level of 
significance was set at 0.05.The correlation between age and mean scores was investigated 
using Spearman’s Rho. 
Recoding procedure: The process of reversing scores for items 10-12 and 17-19 was 
conducted and achieved a scale whereby higher scores indicated greater positivity toward 
the IPE construct. To minimise data entry errors when reversing scores for items 10-12 and 
17-19, the procedure was completed using the SPSS Recode Function (Allen et al., 2014).
Results 
There are two parts in the reporting of demographics results. The first part of the analysis will 
report on characteristics of participants who answered all 19 items of the RIPLS instrument 
(n=1703). The second part of the analysis also reports on participant characteristics, 
however the sample used included imputed data from an additional 108 students, making 
the total sample n=1811.  Characteristics of both samples are reported here to identify any 
possible variability between the groups. 
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Demographics of sample 
A total of N=1703 participants (70% response rate) answered all 19 items of RIPLS (Parsell 
& Bligh, 1999). The responses from each year cohort were: n=539 (2012), n=463 (2013) and 
n=701 (2014). In 2014, the university introduced the paramedicine course for the first time 
and this may help explain the increase in participant numbers for that year.   
Of this sample of n=1703 participants (cohorts 2012-2014), 51% were female (n=817; males 
49%, n=785; 101 missing). For participants from 2013-2014 (n=1164), the average age was 
20.38 years (n=1067; SD=5.09; range=55; median age 18 years; IQR=3). The distribution for 
age was positively skewed with a skewness statistic of 3.74 (see Figure 1). 
Figure 1: Distribution of age 
All participants were enrolled in a health science course. Of those who provided their course 
details (n=1605), courses with the highest representation were from Sports and Exercise 
Science (28%), PDHPE (15%), Occupational Therapy (13%) and Therapeutic Recreation 
(11%) (for all others see Table 1).  
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Table 1: RIPLS psychometric sample distribution by course and gender 
Gender Course Frequency Percent 
Male Podiatric Medicine 73 8.7 
Traditional Chinese Medicine 21 2.5 
Physiotherapy 78 9.3 
Occupational Therapy 36 4.3 
Sports and Exercise Science 317 37.8 
Therapeutic Recreation 64 7.6 
Health Service Management 19 2.3 
Health Promotion 30 3.6 
PDHPE 145 17.3 
Paramedicine 39 4.7 
Health Science (unknown 
major) 10 1.2 
Non-health Science course 5 0.6 
Total 837 99.9 
Course not specified 1 0.1 
Total 838 100 
Female Podiatric Medicine 66 7.5 
Traditional Chinese Medicine 23 2.6 
Physiotherapy 66 7.5 
Occupational Therapy 189 21.5 
Sports and Exercise Science 160 18.2 
Therapeutic Recreation 126 14.3 
Health Service Management 38 4.3 
Health Promotion 44 5 
PDHPE 107 12.2 
Paramedicine 52 5.9 
Health Science (unknown 
major) 5 0.6 
Non-health Science course 4 0.5 




Occupational Therapy 1 0.9 
Sports and Exercise Science 3 2.7 
PDHPE 1 0.9 
Course not specified 105 95.5 
Total 110 100 
The gender distribution within each course varied. Courses in occupational therapy, 
therapeutic recreation, health service management, health promotion and paramedicine 
were female dominant with course percentages of 84%, 67%, 66%, 59% and 58% 
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respectively. Sports and exercise science, PDHPE and physiotherapy were male dominant 
and made up 66%, 58% and 56% of their courses (see Table 1 and Figure 2 for all others). 
Figure 2: RIPLS Psychometric sample distribution of gender within each 
health science course 
Course groups were also clustered in terms of whether they were an AHPRA 
registered profession. Of those who reported course details (n=1605), 32% (n=515) were 
from courses that would be eligible for APHRA registration (occupational therapy, 
physiotherapy, podiatry and traditional Chinese medicine). The AHPRA group was 
predominantly female (61.5%; n=316) and 38.5% were males (n=198). For AHPRA females 
who reported age (n=200, missing 116), the median age of 18 years, IQR=2 (mean=21 
years; SD=6.4; range=36; positive skew 2.79). For AHPRA males who reported age (n=133, 
missing=65), the median age was also 18 years, IQR=4.5 (mean=21 years; SD=6.3; 
range=33; positive skew 2.53). The gender distribution of the non-AHPRA group (n=1087) 
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was more evenly balanced with 46% females (n=501) and 54% males (n=586). Those who 
reported age (n=734) had a median age of 18 years, IQR= 3(mean=20 years; SD=4.35; 
range=55; positive skew 4.66). The largest courses comprising of the non-registered group 
came predominantly from sports and exercise, PDHPE and therapeutic recreation (42%, 
22% and 16% respectively). 
RIPLS Total score  
RIPLS total scores were calculated using 3 different scoring protocols. As discussed earlier, 
this was conducted in an effort to identify the differences that this may cause in producing 
and interpreting the instrument’s results. One hundred and eight (n=108) participants did not 
respond to all 19 items of the RIPLS and were removed from this first analysis. Table 2 
consists of a summary of numbers of cases missed for each item.  
Table 2: Summary of missing item responses 
Item Number Missing N Item Number Missing N 
1 2 11 10 
2 4 12 14 
3 9 13 12 
4 7 14 9 
5 3 15 12 
6 10 16 11 
7 6 17 17 
8 12 18 12 
9 22 19 12 
10 9 
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Protocol 1: Scoring RIPLS with reversal of 10-12, 17-19 
For the first scoring protocol, items 10-12 and 17-19 were reverse scored so that the 
score for each item represented an increase in readiness for IPE. The distribution of total 
RIPLS scores for 1703 participants was approximately symmetric with a mean of 75.66 
(Median =75.00) and a skewness statistic close to zero (-.631). This would have been 
attributed to the large sample size which maintained the mean within the centre of this 
distribution. The standard deviation was 8.80.  The minimum and maximum scores were 28 
and 95 respectively out of a highest possible total of 95. Fifty percent of scores were within 
71 (Q1) and 82 (Q3). Six extreme low outlier scores located 3IQR below Q1 were identified 
ranging from 28-37. Table 3 provides a summary of the distribution of mean total RIPLS 
scores for this first year health science sample. Figures 3 and 4 provide a visual 
representation of the RIPLS total score distribution. 







Std. Deviation 8.80058 
Variance 77.45 
Skewness -0.631
Std. Error of Skewness 0.059 
Kurtosis 2.169 









Figure 3: RIPLS distribution with reversal of items 10-12 and 17-19 
Figure N: RIPLS boxplot distribution with reversal of items 10-12, 17-19 
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In order to compare RIPLS total score results with previous studies that used the Parsell and 
Bligh (1999) or McFadyen et al. (2005) scoring protocols, RIPLS total scores were also 
calculated with no reversal of scores (as per Parsell & Bligh’s original model) and with 
reversal of items 10-12 only (McFadyen et al.’s modified model).  
Protocol 2: Scoring RIPLS with no reversal of scores (as per Parsell and Bligh (1999)) 
The distribution of total RIPLS scores according to the original Parsell and Bligh (1999) 
scoring protocol for 1703 participants was approximately symmetric with an identical mean 
and median of 68.72 68 respectively (SD=7.65, range=76), a minimum score of 19 and 
maximum of 95, and a skewness statistic close to zero (-.013). This distribution was more 
symmetrical than in the previous analysis where the 6 negatives item scores (items 10-12, 
17-19) were reversed. Typically scores were within 64 (Q1) and 73 (Q3), with half of these
falling within this interval. Five extreme low outlier scores were identified ranging from 19-35. 
Table 4: RIPLS Statistics based on original scoring protocol from Parsell and Bligh (1999) 




Std. Deviation 7.65209 
Variance 58.555 
Skewness -0.013
Std. Error of Skewness 0.059 
Kurtosis 4.278 









Figure 5: RIPLS distribution based on the original scoring from Parsell & Bligh (1999) 
Figure 6: RIPLS boxplot distribution based on the original scoring from Parsell & Bligh (1999) 
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Protocol 3: Scoring RIPLS with reversal of 10-12 only (as per McFadyen et al. (2005)) 
The distribution of total RIPLS scores according to the modified McFadyen et al. (2005) 
scoring protocol for 1703 participants was approximately symmetric with a mean 74.21 and 
median of 74 (SD=8.38, range=68), a minimum score of 27 and maximum of 95, and a 
skewness statistic close to zero (-.80). This distribution had the highest negative skewness 
statistic of the 3 RIPLS score analyses. Typically scores were within 70 (Q1) and 80 (Q3), 
with half of these falling within this interval. Nine extreme low outlier scores were identified 
ranging from 27-38. 
Table 5: RIPLS Statistics based on revised scoring protocol from McFadyen et al. (2005) 





Std. Deviation 8.37776 
Variance 70.187 
Skewness -0.8
Std. Error of Skewness 0.059 
Kurtosis 2.972 









Figure 7: RIPLS distribution based on the revised scoring from McFadyen et al. (2005) 
Figure 8: RIPLS boxplot distribution based on the revised scoring from McFadyen et al. 
(2005) 
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Table 6 provides a comparison of the 3 scoring protocols. Protocol 1 (reversal of 6 
items) resulted in the highest mean and median, highest variance in scores and the highest 
interquartile range of 11. Protocol 2 (no reversal) resulted in the lowest mean and median, 
lowest variance in scores, lowest interquartile range and the most normalised distribution. 
Reversing scores for only items 10-12 resulted in the highest skewness statistic. 
Table 6: Comparison of RIPLS Total Score distribution using the 3 scoring protocols. 




Protocol 2      
No reversal  
of items      
Parsell & Bligh (1999) 
Protocol 3       
Reversal of    
items10-12      
McFadyen et al. 
(2005) 
Mean 75.66 68.72 74.21 
Median 75.00 68.00 74.00 
Std. Deviation 8.80 7.65 8.38 
Variance 77.45 58.55 70.19 
Skewness -.63 -.01 -.80 
Range 67.00 76.00 68.00 
Minimum 28.00 19.00 27.00 
Maximum 95.00 95.00 95.00 
Percentiles 25 71 64 70 
50 75 68 74 
75 82 73 80 
Valid N=1703 
Analysis of total sample with imputed RIPLS scores 
In an attempt to analyse the full sample, a conservative approach was used to impute 
missing item scores by using the item means based on the participant’s gender and course. 
These 2 parameters were used because literature has demonstrated their influence in 
varying RIPLS scores. This resulted in a sample of 1811 participants. Eight (n=8) 
participants could not be imputed because they did not provide gender or course details and 
so were excluded from the study. The first analysis describes the descriptive for the RIPLS 
Total with reversal of items 10-12 and 17-19. As conducted previously, RIPLS and factor 
scores were calculated using the same 3 scoring protocol.  
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Table 7: Comparison of RIPLS Total Score distribution with imputed scores using the 3 
scoring protocols 




Protocol 2      
no reversal  
of items  
Parsell & Bligh (1999) 
Protocol 3       
Reversal of      
items 10-12  
McFadyen et al. 
(2005) 
Mean 75.23 68.37 73.79 
Median 75.00 68.00 73.00 
Std. Deviation 9.01 7.79 8.59 
Variance 81.22 60.75 73.81 
Skewness -.66 -.08 -.82 
Range 67 76 68 
Minimum 28 19 27 
Maximum 95 95 95 
Percentiles 25 70 64 69 
50 75 68 73 
75 81 73 80 
Valid N=1811 
Imputation of missing item scores did not change the differences in distributions from 
that previously described. Reversal of items 10-12 and 17-19 (Protocol 1) resulted in a 
highest mean and median, highest variance in scores. No reversal of item scores resulted in 
the lowest mean and median, lowest variance in scores and lowest interquartile range and 
the most normalised distribution (skewness statistic of -0.08). Reversing scores for only 
items 10-12 resulted in the highest skewness statistic (-0.82).  Reversing scoring as in 
protocols 1 or 2 increased the interquartile range from 9 to 11 (see Table 7).  
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Figure 9: RIPLS distribution based on Protocols 1, 2 and 3 
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Figure 10: RIPLS distribution based on Protocols 1, 2 and 3 
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Internal consistency 
Cronbach alpha was used to assess the level of internal consistency of responses. As 
discussed earlier, Cronbach alpha can be influenced by the reversing of scores (Field, 2013) 
and so a separate alpha coefficient was calculated for each of the 3 scoring protocols. Table 
8 reports on the alpha Cronbach for each of the three scoring protocols (using the N=1811 
imputed dataset). 
Table 8: RIPLS Internal consistency based on the 3 scoring protocols 
Scoring Protocol 
Protocol 1 





(Items 10-12 reversed) 
Alpha Cronbach for 
total instrument 
0.859 0.797 0.837 
0.898 if items                  
17-19 deleted
0.920 if items 10-12,      
17-19 deleted
0.906 if items 12,           
17-19 deleted
Cronbach alpha for the 19 item RIPLS was strongest for Protocol 1 (with reversal of 
items 10-12, 17-19) with an alpha coefficient of 0.86. A closer examination of the 
questionnaire item-total statistics for Protocol 2 indicated that alpha would increase to 0.92 if 
items 10-12 and 17-19 were removed. This differed from the item-total statistics for protocol 
1 in that the alpha only increased when items 17-19 were removed. This suggested that 
items 17-19 did not reliably measure IPE readiness in the same way as the other items in 
the scale. The result with protocol 1 suggests that reversal of these item scores did not 
improve this. Even with reversal of items 17-19, the RIPLS measure was more reliable 
without these items. However the case is not the same for items 10-12 which maintained a 
good correlation to the overall instrument when items were reversed. However there is still 
some question about what items 10-12 actually represent and whether the dimension of IPE 
being measured by this factor is indeed professional identity. A correlational analysis of 
scores for items 10-12 with another measure that also measures professional identity could 
confirm whether this factor truly represents this construct.  
264 
Construct Validity 
In order to investigate whether the data in this first year cohort sample suggested a 
factor structure that was similar to that found in previous studies, a principal components 
analysis was conducted on the 19 items with oblique rotation(see Table 9). A principal 
components analysis (PCA) has been previously conducted (El-Zubeir et al., 2006; 
McFadyen et al., 2005; Parsell & Bligh, 1999; Reid et al., 2006; Tamura et al., 2012; 
Wilhelmsson et al., 2011; Williams, Brown, et al., 2012) although these studies used the 
varimax rather than oblique rotation of factors. Oblique rotation was considered more 
appropriate as items in the RIPLS could be considered to correlate with each other (Tamura 
et al., 2012; Preacher and McCallum, 2003, Mattick & Bligh, 2006). 
The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 
KMO=0.93 (Field, 2013; Kaiser, 1974). An initial analysis was run to obtain eigenvalues for 
each factor in the data. Three factors had eigenvalues over Kaiser’s criteria of 1 and in 
combination explained 55.81% of the variance. The scree plot showed inflexions at the 
fourth point and would justify retaining 3 factors (Figure 11). Table 4 shows the pattern 
matrix with 3 factors emerged and factor loadings for each item all well above the accepted 
0.3. 
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Table 9: Pattern matrix for RIPLS with 3 factors 
Component 
1 2 3 
RIPLS Item 6 0.781 
RIPLS Item 3 0.75 
RIPLS Item 16 0.745 
RIPLS Item 5 0.743 
RIPLS Item 15 0.737 
RIPLS Item 8 0.724 
RIPLS Item 4 0.72 
RIPLS Item 2 0.712 
RIPLS Item 9 0.692 
RIPLS Item 13 0.69 
RIPLS Item 1 0.672 
RIPLS Item 7 0.664 
RIPLS Item 14 0.604 
RIPLS Item 10 
REV 0.884 
RIPLS Item 11 
REV 0.866 
RIPLS Item 12 
REV 0.772 
RIPLS Item 19 
REV 0.709 
RIPLS Item 18 
REV 0.683 
RIPLS Item 17 
REV 0.656 
Extraction Method: Principal Component Analysis. 
 Rotation Method: Oblimin with Kaiser Normalization. 
a. Rotation converged in 6 iterations.
Figure 11: Scree plot of RIPLS scores 
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Component 1 retained and combined all items in the original Factor 1 (Items 1-9) (Parsell & 
Bligh, 1999) called ‘Teamwork and Collaboration’ and the revised Factor 3 (Items 13-16) 
called ‘Positive Professional Identity’ (McFadyen et al., 2005). Component 2 retained all 
three items from the revised Factor 2 (Items 10-12 reversed) called ‘Negative Professional 
Identity’ (McFadyen et al., 2005). Component 3 retained the original items in Factor 4 (Items 
17-19 reversed) called ‘Roles and Responsibilities’ (Parsell & Bligh, 1999).
Reliability analyses of these reconfigured components produced the following Cronbach 
alpha coefficients:  
• Component 1 = 0.92 (1-9, 13-16)
• Component 2 = 0.83 (10-12 reversed)
• Component 3 = 0.54 (17-19 reversed)
These psychometric findings, in light of those previously conducted with the 3 scoring 
protocols in this paper would suggest that a 2 component model would work best in 
measuring readiness for interprofessional learning with first year health science cohorts. 
Component 1 would be composed of items 1-9, 13-16 and component 2 would include items 
10-12. Component 3 (items 17-19) would be omitted because of its low internal consistency
as a subscale and because the instrument’s overall reliability improved when these three 
items were removed (Cronbach alpha of 0.54 for Component 3, and improved alpha from 
0.859 to 0.89 for the whole scale if items 17-19 removed). 
Concurrent validity 
To verify whether Factor 2 items 10-12 (reversed) from the RIPLS measured the construct of 
professional identity, scores from this factor were correlated against scores from another 
instrument used with this sample that also measure professional identity; the Professional 
Identity Scale. A total of N=1163 participants responded to items 10-12 (reversed) of the 
RIPLS and all 10 items of the PIS (items 6-10 reversed). Outliers scores which were more 
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than 1.5IQR below Q1 and above Q3 for each instruments were excluded from the analysis 
(N=79). The distribution of both the RIPLS Factor 2 and PIS total scores did not meet the 
assumption of normality with a significant Shapiro-Wilk (W) statistic of .941 (sig=.000) and 
.908 (sig=.000) respectively. Therefore the non-parametric Spearman’s Rho test was used 
to test the linear association between RIPLS Factor 2 and PIS total scores (Allen et al., 
2014). The results indicated the presence of a significant positive correlation between RIPLS 
Factor 2 and PIS total scores, Spearman’s Rho = .243 [.184, .302], p = .000, two-tailed, 
N=1084. This would suggest that RIPLS Factor 2 total scores corresponded to concurrently 
recorded total scores from the PIS and validated the premise that both are conceptually 
related in measuring professional identity.  
 Table 10: Correlation analysis between RIPLS Factor 2 and PIS 
Factor 2 NPI   
Total score (rev) Total PIS Score 
Spearman's 
rho 
Factor 2 Negative 
Professional 





Sig. (2-tailed) . 0 
N 1084 1084 




Sig. (2-tailed) 0 . 
N 1084 1084 
**. Correlation is significant at the 0.01 level (2-tailed). 
The following analyses will use RIPLS total scores for items 1-16 only (with items 10-12 
reversed). 
Comparison of RIPLS for each cohort year 
A total of N=1812 health science participants answered all items 1-16. The RIPLS mean 
total scores for each cohort year that make up this sample were compared and found to be 
similar (2012=67.32; 2013=65.08; 2014=65.08) with a non-significant Shapiro-Wilk statistic 
(ranging from .926-.962, >0.05) indicating that the RIPLS total scores for all 3 cohort groups 
were normally distributed with comparable variances (Levene’s F statistic 1.25 with sig .287). 
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Figure 12 display the distribution of RIPLS total mean scores for items 1-16 in 2012, 2013 
and 2014.  
Figure 12: Distribution of RIPLS total mean score for items 1-16 in 2012-2014 
Table 11: Mean RIPLS Item 1-16 responses 
Teamwork and Collaboration Mean Std. Deviation 
1.Shared learning helps me become a more effective health care team
member 4.31 0.73 
2.Patients benefit from students working together to solve patient problems 4.25 0.75 
3.Shared learning increases my ability to understand clinical problems 4.24 0.75 
4.Shared learning improves relations after graduation 4.14 0.79 
5.Communication skills should be learned with other health care students 4.14 0.78 
6.Shared learning helps me think positively about other professions 4.06 0.77 
7.For small group learning to work students need to trust and respect each
other 4.46 0.65 
8.Teamwork skills are essential for all health science students to learn 4.38 0.70 
9.Shared learning helps me understand my limitations 3.98 0.83 
13.Shared learning helps me communicate better with patients and other
professionals 4.14 0.79 
14.I welcome opportunity to work on small projects with other health science
students 3.87 0.90 
15.Shared learning helps to clarify the nature of the problem 3.98 0.76 
16.Shared learning before graduation will help me become a better team
worker 4.13 0.73 
Professional Identity (scoring reversed) 
10.I don’t want to waste my time learning with other health science students 3.99 1.03 
11.It is not necessary for undergraduate health students to learn together 3.88 1.03 
12.Problem solving skills can only be learned with students from my own
course 3.85 1.03 
Valid N (listwise)=1812 
269 
RIPLS Item 1-16 mean scores 
Table 11 reports on the RIPLS item 1-16 mean score using data pooled from 2012-2014. 
The item mean scores for items 1-9, 13-16 representing Teamwork and Collaboration were 
relatively high with a mean score of 4 or above indicating that all students agreed with these 
statements. The mean score for items 1-3, 7-8 was above 4 indicating strong agreement that 
‘student group work required trust and respect’, that ‘teamwork was an essential skill for 
health science students’ and that ‘shared learning helped them become more effective team 
members’. Most participants also strongly agreed that shared learning helped students 
communicate better with patients and other professional and that it would make them better 
team workers after graduation. Factor 2 contained three negative statements that 
represented Negative Professional Identity. These items were reversed in calculating the 
mean response, so in this instance the mean item score of 3.85-3.99 actually indicated 
strong disagreement with items 10-12 which stated that it was a ‘waste of time learning with 
other health science students’, that ‘it was not necessary for students to learn together’, and 
that ‘problem solving can only be learned with student from one’s own course’.  
Comparison of RIPLS items 1-16 with gender 
Of those that reported gender (n=1709), an almost equal proportions of valid female (51%) 
and male (49%) responses (876:833) reported on all 16 items. This is the first study to report 
RIPLS demographics with a sample that is not biased by gender. Mean total RIPLS scores 
for females was 66.32 (SD= 8.46; min=20, max=80; IQR=10) and for males it was 65.37 
(SD=7.92, min=21, max=80; IQR=9). The RIPLS mean total score distribution was 
approximately symmetric for males but slightly negatively skewed for females (skewness 
statistic of -.605 for males and -1.04 for females), with the female group having greater 
variance than males (71.57 vs 62.65). The Kolmogorov-Smirnov statistic for males and 
female scores was significant, confirming the violation of normality. However, the t test is 
considered to be robust against violations of the normality assumption, particularly as the 
sample size in this study is large and group sizes for males and females were relatively 
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equal (Allen et al., 2014; Norman, 2010). An independent samples t-test was used to 
compare the RIPLS total mean scores (for items 1-16) of females (n=876) and males 
(n=833). Levene’s test was non-significant, thus equal variances can be assumed. The t-test 
was statistically significant, with the female group (M=66.32, SD=8.46) reporting a RIPLS 
total score mean that was 0.95 higher, 95% CI [-1.730, -1.738], than males (M=65.37, 
SD=7.92), t(1707)= 2.40, p=0.02, two tailed, Cohen’s d=0.12 which represents a small effect 
size. 
Figure 13: Comparative distribution of RIPLS total mean scores by gender for items 1-16 
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Figure 14: Boxplot distribution of RIPLS total mean scores by gender for items 1-16 
Comparison of RIPLS items 1-16 with Age 
Participants who reported their age (n=1139) had a mean age of 20.42years and  
a median of 18years. The distribution for age was positively skewed (skewness statistic of 
3.68; Kolmogorov-Smirnov statistic of 0.271 was significant p=0.000). A scatterplot between 
participant’s age and their RIPLS total mean scores showed no visual relationship between 
the two variables. Table 12 reports the computation of Spearman’s Rho confirmed no 
relationship between age and RIPLS total mean scores, rs = 0.024, p>0.5, two-tailed, 
N=1139. 
Table 12: Spearman’s Rho correlation between RIPLS total mean score (items 1-16) and 
age 
Total RIPLS 
Score Items 1-16 Age 
Spearman's 
rho Total RIPLS Score 
Items 1-16 
Correlation 
Coefficient 1 0.024 
Sig. (2-tailed) . 0.423 
N 1812 1139 
Age 
Correlation 
Coefficient 0.024 1 
Sig. (2-tailed) 0.423 . 
N 1139 1139 
272 
Comparison of RIPLS items 1-16 with Course 
Participants who reported their course (N=1713) were enrolled in 11 different health 
science disciplines. Visually the distributions for each course appeared normal, despite the 
negative skewness statistic for occupational therapy, physiotherapy and health promotion 
which were most likely caused by the extremely low outliers (marked by an *) in each of 
these health science cohorts (see Figure 15). Nonetheless, the ANOVA has been shown to 
be robust with respect to violations of normality (Allen et al., 2014; Norman, 2010).  
Figure 15: RIPLS total mean scores for items 1-16 for each course 
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Table 13: Descriptive statistics for RIPLS total mean scores for items 1-16 by course 
N Mean Std. Deviation Std. Error 
95% Confidence 




Podiatric Medicine 139 65.5537 8.62024 0.73116 64.108 66.9995 37 80 
Traditional Chinese 
Medicine 44 68.3975 8.1364 1.22661 65.9238 70.8712 45 80 
Physiotherapy 144 65.1228 9.95145 0.82929 63.4835 66.762 22 80 
Occupational Therapy 226 67.1432 8.88832 0.59124 65.9781 68.3083 20 80 
Sports and Exercise 
Science 480 66.0633 7.10655 0.32437 65.426 66.7007 45 80 
Therapeutic Recreation 190 66.1671 7.87244 0.57113 65.0404 67.2937 28 80 
Health Service 
Management 57 67.1132 6.31902 0.83697 65.4365 68.7898 54 79 
Health Promotion 74 66.1915 8.59388 0.99902 64.2004 68.1825 21 79 
PDHPE 253 64.6817 7.97916 0.50165 63.6937 65.6696 26 80 
Paramedicine 91 64.1381 9.56702 1.0029 62.1457 66.1306 28 80 
Health Science 
(unknown major) 15 62.4 7.67929 1.98278 58.1474 66.6526 49 75 
Total 1713 65.8589 8.20873 0.19833 65.4699 66.2479 20 80 
Table 13 reports on the descriptive statistics for RIPLS mean scores for each course. 
The total RIPLS score mean for each health science course was within the range of 62 to 
68. Students from the Traditional Chinese Medicine Course scored the highest mean RIPLS
total score at 68.40, followed by Occupational therapy and Health services management 
(67.14 and 67.11 respectively) and Health Promotion, Therapeutic Recreation, Sports and 
Exercise Science and Podiatry with a rounded mean score of 66. The health science course 
with the lowest total RIPLS median was the generic Health Science course with no major 
(63) followed by Paramedicine on 64.  A one way between groups analysis of variance
(ANOVA) was used to investigate the impact of course on RIPLS total mean scores. Visual 
inspection of distribution suggested that the skewness statistic for 3 of the courses’ RIPLS 
scores was influenced by extremely low outliers. Levene’s statistic was significant 
F(10,1702)=2.32, p=0.011 violating the assumption of variance homogeneity.  Therefore the 
ANOVA was conducted using the Welch statistic (Allen et al., 2014) for samples of unequal 
size and variance. The mean RIPLS total score (items 1-16) for occupational therapy and 
PDHPE were statistically different, Welch Statistic (10,1702)=2.39, p=0.005, indicating that 
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the RIPLS score was influenced by membership to these courses. Post hoc analyses 
revealed that the RIPLS total means score for occupational therapy students (M=67.14, 
SD=8.88) was significantly higher than scores from students in PDHPE (M=64.68, SD=7.98). 
However there was no statistically significant difference between the RIPLS total mean 
scores for students from all other health science courses.  
Influence of items 17-19 on comparison of mean statistics between groups. 
In an effort the understand the impact that items 17-19 would have had on the statistical 
comparison between groups, the same statistical tests were conducted on the mean RIPLS 
score for all 19 items.  
An independent samples t-test was used to compare the RIPLS total mean scores (for items 
1-19; items 10-12, 17-19 reversed) of females (n=876) and males (n=833). Levene’s test
was non-significant, thus equal variances can be assumed. The t-test was statistically 
significant, with the female group (M=76.19, SD=9.25) reporting a RIPLS total score mean 
that was 1.87 higher, 95% CI [-2.71,-1.02], than males (M=74.32, SD=8.53), t(1707)=-4.33, 
p<0.001, two tailed, Cohen’s d=0.21  which represents a small effect size. Thus the inclusion 
of items 17-19 almost doubled the difference in mean RIPLS scores between females and 
males. The effect size, whilst still small, was also doubled. 
      There was no notable difference when investigating the correlation between  
Age and the mean total RIPLS score for items 1-19. Computation of Spearman’s Rho 
indicated a slight increase, rs = 0.037, p>0.5, two-tailed, N=1139. When comparing the 
means total scores for items 1-19, students from Occupational Therapy and Traditional 
Chinese medicine  scored the highest mean RIPLS total score at 77.86 and 77.82 
respectively, followed by Health services management and podiatry (76) and then 
Therapeutic Recreation, Health Promotion and Physiotherapy, Paramedicine and Sports and 
Exercise Science  on 75 (see Figure 16). Participants from the PDHPE course scored 73 
and the health science course with the lowest total RIPLS median was the generic Health 
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Science course with no major (71).  A one way between groups analysis of variance 
(ANOVA) using the Welch statistic indicated a statistically significant difference in mean 
scores between Occupational therapy and Sports and Exercise Science and PDHPE, Welch 
Statistic (11,288)=3.43, p<0.001, indicating that the RIPLS score was influenced by 
membership to these courses. Post hoc analyses revealed that the RIPLS total means score 
for occupational therapy students (M=77.86, SD=9.70) was significantly higher than scores 
from students in PDHPE (M=73.33, SD=8.79) and Sports and Exercise Science (M=74.97, 
SD=7.61).The mean RIPLS score for TCM was almost significantly higher than PDHPE 
(p=0.058) There was no other statistically significant difference between the RIPLS total 
mean scores for students from all other health science courses.  In comparison to the 
previous analysis using only items 1-16 of RIPLS, these results highlight that OT students 
were less supportive of the 3 negatively phrased items relating to Roles and Responsibilities 
and this is why their total means RIPLS score exceeded that of TCM when all 19 items were 
included.  
Figure 16: Distribution of RIPLS mean scores for items 1-19 for each course 
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Discussion 
This study sought to examine the psychometric properties of the most frequently 
used measure of IPE in health science education. Despite there being at least 34 previously 
published studies that have reported RIPLS psychometrics (Tannous & Cusick, draft scoping 
review), this is the first to specifically investigate how the varying scoring protocols affected 
the reliability, validity and calculation of scores for this measure. It is also the first to have 
used a fully first year undergraduate health science sample with almost equal proportions of 
females and males from 11 different health science courses. This is of particularly important 
at this time because the RIPLS has recently received significant criticisms regarding its level 
of robustness in measuring IPE readiness. 
Previous psychometric studies using the original 19 items from Parsell and Bligh 
(1999) have all reported low internal consistency for items 17-19 although these were 
previously conducted with samples with greater proportion of females (Aziz et al., 2011; 
Gough et al., 2013; Keshtkaran et al., 2014; King et al., 2012; Mahler et al., 2014; McFadyen 
et al., 2005; Parsell & Bligh, 1999; Ritchie et al., 2013; Williams & Webb, 2015) or with 
undergraduate students not in their first year (Aziz et al., 2011; Gough et al., 2013; 
Keshtkaran et al., 2014; King et al., 2012; Lauffs et al., 2008; Parsell & Bligh, 1999; Williams 
& Webb, 2015) or with mixed undergraduate and post graduate  (Mahler et al., 2014) and 
institutes (Morison et al., 2004). The current study is the first to focus on the validity and 
reliability of RIPLS with first years students only and supports previous literature 
recommending the removal of items 17-19 because of low internal consistency. Inconsistent 
responses to items 17-19 have been linked to first year students lack of knowledge and 
insight into professional roles and responsibilities (McFadyen et al., 2005), however given 
this has occurred in all studies using all year cohorts suggests that these items are 
problematic for all students not just those in their first year. 
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The current study confirms previous findings from other studies reporting RIPLS 
reliability with first year students (Hind et al., 2003; Mahler et al., 2014; Ritchie et al., 2013) 
and suggests that the use of an overall summative RIPLS score with a fully first year sample 
is as reliable as when used with students in their senior year. However given the current 
study had equal proportions of males and females it could further support that the 
instrument’s strong reliability was not biased by gender imbalance in the sample.  
No previous RIPLS psychometrics studies reporting reversing all negatively phrased 
items (items 10-12, 17-19). As such, these comparisons between the current and previously 
published reliability results are tenuous and the reason why the current study engaged in a 
comparison of the different scoring protocols and their subsequent effect on the internal 
consistency using the same dataset. These results demonstrated that reversing negatively 
phrased items increased the reliability of the measure.  
A principal components analysis in the current study produced a 3 factor solution with 
strong reliability for components 1 (items 1-9, 13-16) and 2 (item 10-12 reversed) only 
(Cronbach alpha 0.92 and 0.83 respectively). Component 3 comprising of items 17-19 
produced a low Cronbach alpha of 0.54 and was removed from the final model. McFadyen et 
al. (2005) also conducted a factor analysis followed by a confirmatory factor analysis with 
structural equation modelling to measure the internal consistency of RIPLS subscales. They 
produced a 4 component solution, but had also found that item 17-19 (as subscale 4) 
produced inadequate alpha Cronbach of 0.4. The difference in factors generated could have 
been due to the variations in validity testing. The current study used oblique rotation as this 
is recommended for constructs that are likely to relate to each other, whereas McFadyen et 
al. used varimax rotation of factors. Also the samples varied in gender and course number 
and type; these too could have influenced the different components clusters. Scoring 
protocols also differed between the studies. 
The current study proposed that a 2 factor solution; Factor 1 contains the original 
items 1-9 items in addition to items 13-16 which previously belong to the ‘professional 
identity’ (Parsell & Bligh, 1999) or ‘positive professional identity’ (McFadyen et al., 2005) 
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subscale depending on which RIPLS model is considered. In this study these items 
clustered with the larger original subscale called ‘Teamwork and Collaboration’. Both Parsell 
and Bligh and McFadyen et al. confirmed clustering of subscale 1 in their psychometric 
studies. Subscale 1 has maintained a presence in 5 of the 7 of RIPLS version published in 
the literature; all with strong internal consistency ranging from 0.70-0.92 (Tannous & Cusick, 
Draft scoping review). Despite the criticism regarding what the RIPLS actually measures, it is 
clear that the majority of items in RIPLS represent the construct of interprofessional 
teamwork and collaboration.  In the current study, items previously allocated to a subscale 
on professional identity (items 13-16) were grouped with those representing teamwork and 
collaboration. This may mean that first year students’ understanding of IPE is more 
connected with teamwork rather than professional identity. Furthermore, at this early stage 
of their study, first year students may not yet have a clear understanding of professional 
identity and so did not respond to these items any differently.  Other RIPLS psychometric 
studies with medicine and nursing (Wilhelmsson et al., 2011) and nursing, medical lab, 
occupational and physiotherapy (Tamura et al., 2012) student in the second to fifth year of 
study would suggest that this was not because student in the current study were in first year. 
Instead it would suggest that these items in fact represent understandings of teamwork and 
collaboration. Alternately it could also suggest that students in all years do not discriminate 
between teamwork, collaboration and professional identity. Given that most IPE studies aim 
to achieve IPE objectives related to teamwork and collaboration (Reeves et al., 2011), it 
could be proposed that RIPLS would be an effective measure.  
Some consideration was made about whether the smaller three item Factor 2 called 
‘Professional identity’ (items 10-12 reverse scored) should remain a part of the RIPLS 
model. However the comparison between protocols suggested that it did contribute to the 
measurement of IPE readiness by representing an element of professional identity in the 
instrument. In light of this psychometric analysis and the comparison of the 3 scoring 
protocols, the 2 component-16 item model is proposed to be the most robust measure of IPE 




It would appear that there are conceptual ambiguities in Items 17-19 and this may be 
why they struggled to measure IPE reliably. For example item 19 requires a response on 
whether the respondent feels they need to acquire more knowledge and skills than other 
students preparing for a similar field. Responding strongly agree to this item would mean 
that a student considers their study more in-depth but this would not necessarily mean that 
they have a good understanding of their role or that they will work well with others on the 
team or whether they are ready to do so. This item appears to represent the depth of one’s 
education and is assuming a correlation of this to one’s understanding of role or value 
thereof. Similarly, item 17 seeks a response on whether the respondent feels that a 
therapist’s role is mainly to support a doctor. In this instance again it would seem that the 
wording of this item is weighted more by dimensions of equality and value rather than the 
understanding of one’s actual health professional role and responsibility. Item 18 would 
appear to be the only item that seeks a true indication of the respondent’s understanding of 
their role. The low internal consistency for the Roles and Responsibility subscale confirms 
this disjunction of item 18 from 17 and 19 in that the subscale is stronger if item 18 is 
removed. It would seem that in its present form item 18 it does not measure the same 
dimension of interprofessional readiness (like equality) that items 17 and 19 do. 
Negative phrased items by their nature, usually measure the construct of an 
instrument in an opposite direction as they are trying to check whether responses are 
genuinely valid (DeVellis, 2012). In the RIPLS, these negatively phrased items are 
contradictory to notions of collaboration and equal status between health professions. Items 
10-12 measuring the dimension of [Negative] Professional Identity could have confused 
students. In another study using the Professional Identity Scale, the current authors also 
found that students did not respond consistently to negative phrases regarding professional 
identity. Items 17-19 measure the dimension of ‘Roles and Responsibilities’. This factor has 
been previously identified as causing inconsistent responses. McFadyen et al. (2005) also 
produced a low internal consistency for this factor. The original item 17 was written as ‘The 
function of nurses is mainly to provide support for doctors’ (Parsell & Bligh, 1999). Despite 
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changing the wording of this item many student in the current study may have been 
perplexed with being asked about their relationship with a doctor, given they are only one 
member of the team and for most, would have involved limited interaction with a doctor. 
In the current study, all health science students were generally positive about IPE 
with course cohorts scoring a mean of 4 or above for all items of RIPLS.  The study confirms 
what others have already noted in that first year students, despite being at the beginning of 
their courses with a somewhat vague understanding of what they may do in their future 
professional role, were still positive about beginning their professional education with 
students from other health disciplines (Coster et al., 2008; Nitz et al., 2013; Pollard et al., 
2006). Females in the current study were significantly more IPE ready than males (p=0.02, 
d=0.12). This confirms the findings of other studies that also found that females were more 
positive toward IPE (Coster et al., 2008; Judge et al., 2015; Pollard et al., 2006; Wilhelmsson 
et al., 2011). To our knowledge, this study is the first to analyse gender score differences 
using a sample with almost equal proportions of females and males.  
The almost equal proportion of females to males was achieved because of the 
composition of course types, with female dominated groups like occupational therapy, 
therapeutic recreation and health service management counterbalancing the male 
dominance in sports and exercise science and PDHPE. Nonetheless, when clustered based 
on professional registration, the AHPRA eligible group was still predominantly female. To our 
knowledge, no other psychometric studies have described sample characteristics based on 
the clustering of courses according to eligibility for professional registration. While working 
interprofessionally is an expected practice of all health professions, those that have 
professional registration have a weighted expectation that is based on maintaining public 
safety. The earliest triggers which set in motion the need for greater interprofessional 
practice were cases to do with patients ‘falling through the gaps’ as a result of poor team 
collaboration and follow–up. Registered professions, because of their potential to cause 
harm, have a professional obligation to maintain a level of public trust and confidence in their 
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day to day practice. A greater focus on their capacity to work interprofessionally is therefore 
warranted. While the current study provides greater confidence based on the sample size, 
the clustering of health science groups in this way allows for an accurate and direct 
comparison of samples characteristics and outcome results. 
This study included students from 11 health sciences course; including some such as 
Traditional Chinese medicine, PDHPE, and Health services management that, to the best of 
our knowledge, have not been included in studies investigating IPE before. Students from 
Traditional Chinese medicine, Occupational therapy and Health services management 
scored the highest overall RIPLS means indicating a greater positivity and readiness to learn 
with other students. Occupational therapy students have been cited in other studies as 
producing high or the highest RIPLS score (Hertweck et al., 2012), but it was interesting to 
find that two of the courses, not yet included in IPE literature also produced strong RIPLS 
scores. In particular, students from TCM, a non-traditional Eastern based medicine, were the 
most positive and ready to engage with learners from the more westernised clinical areas of 
health practice. In another sub-study, investigating the professional identity of this cohort 
reported elsewhere (Tannous & Cusick, PIS draft chapter), TCM students were also found to 
have the weakest sense of professional identity. This challenges notions in the literature 
suggesting that IPE is best avoided in first-year because students have not yet developed a 
strong sense of professional identity. In this study, we found that a course group, with 
reported lower professional identity to be the most eager to engage with learners from other 
courses. Similarly, HSM, a non-clinical course involving students studying health related 
issues and service management were also more positive. These findings suggest that it is 
worthwhile conducting IPE with difference health courses, both clinical and non-clinical; with 
different health philosophies.  
Students from Health sciences with no specific major had the lowest score possibly 
because they did not have a specified disciplinary area and so could not consider the 
potential benefit of learning with students from other disciplines. Although still reasonably 
positive, students from Paramedicine were the lowest scoring health discipline course 
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indicating that they were the least ready and most reluctant of all the clinical and non-clinical 
courses in this study to engage with other health science students. In a study that compared 
the level of IPE preparedness in paramedic students across 5 different education institutions, 
Williams et al. (2013) state that while paramedic students were open to the concept of IPE; it 
was important to ensure that the composition of the IP group was relevant to the typical work 
contexts and health professions that they would typically engage with. IP groups relevant to 
paramedicine could include state emergency personnel, firefighter and police officers 
(Williams & Webb, 2013).  The challenge will be to create relevant IP groups based on the 
courses offered in any one tertiary institution or to extend IP programs by collaborating with 
different institutions based on relevancy. Further, given that the role of paramedics is 
extending into community liaison, referral and health (Mulholland, O'Meara, Walker, Stirling, 
& Tourle, 2009), this could be a way of creating relevant IP educational activities between 
paramedic and allied health students.  
The ANOVA comparisons between groups indicated that the mean RIPLS score for 
occupational therapy was statistically higher than PDHPE. In this study students from the 
PDHPE course were not physically located on the same campus with all other health 
science students; their course was not delivered in the genuine interprofessional context, but 
rather their classes comprised of only students from the PDHPE  course. As such they are 
not in a situation to even consider the possible benefits of mixing with other students. 
PDHPE is a non-clinical area of health and many students from this course aspire to pursue 
postgraduate masters study to enable entry into the teaching profession. This difference in 
end goal post graduation could also have been the reason for their lack of positivity to 
engage with students from other courses.  
A study from Hertweck et al. (2012) also found that students from occupational 
therapy produced significantly higher RIPLS scores compared to physiotherapy, psychology 
and physician assistants. It would be interesting to investigate whether this due to the 
personal characteristics of students that were drawn to occupational therapy or whether it 




Hertweck et al. (2012) and others (Coster et al., 2008; Judge et al., 2015; Lie et al., 2013; 
Wilhelmsson et al., 2011) females students consistently produced significantly higher RIPLS 
scores. This has made many suggest that females are more collaborative by nature and 
therefore more positive about engaging interprofessionally with other students. In this study, 
it was interesting to note that the additional analysis of items 17-19  (which are negative 
statements to do with roles, responsibilities and the doctor-therapist relationship) saw the OT 
RIPLS overall mean score overtake that of TCM, suggesting that OT students were more 
likely to strongly disagree with these. Our study confirmed that items 17-19 even when 
reversed did not measure attitudes to IPE in the same way as for the other 16 items in the 
instrument. 
There has been some debate in the literature about whether age has an influence on 
students’ readiness for IPE. In the current study the median age was 18 years for the whole 
sample and also for AHPRA registered/not registered groups and the majority of students 
were in their first session of study at university. Most other studies have reported a 
percentage of participants within a given age band, such as 18-25yrs and so it is difficult to 
make comparisons based on a true measure of centre given the skewed distribution of age 
in this study. Nonetheless, the mean age for the current sample was 20 years, and this is 
similar to other psychometrics studies investigating RIPLS with first year health students with 
a mean age of 20-21 years (Cooper et al., 2005; Hind et al., 2003; McFadyen et al., 2005) or 
with samples where approximately 50% of participants were in the younger age bands of 18-
20 years (Ritchie, Dann, & J Ford, 2013) . Ritchie et al.’s sample however was comprised 
entirely of oral health dentistry students and Cooper et al., Hind et al. and McFadyen et al. 
had a much higher proportions of female students (72%, 82% and 85%). In this respect, the 
current study offers a yet unreported understanding of the IPE readiness of a large mixed 
health science cohort (from 11 health science courses), who were predominantly 18 years 
old, with almost equal proportions of female to male students and where 32% were from 




This study is the first to conduct an in-depth psychometric analysis using 3 different scoring 
protocols and cross sectional results with a first year health science sample using the RIPLS 
instrument with all negatively phrased items reversed (items 10-12 & 17-19). As such, 
additional analyses were conducted in order to make comparisons with other literature. The 
sample, although diverse in course representation, was limited to only one university in 
Sydney, Australia.  
Conclusion  
This study evaluated the psychometric properties of the RIPLS with a first year health 
science sample from 11 health science courses early in their first year of study. It is the first 
to report and calculate RIPLS scores for first year students by reversing all negatively 
phrased items 10-12 and 17-19. Comparison between the three scoring protocols suggests 
that score reversal produced higher total RIPLS scores and greater internal consistency for 
the instrument as a whole. RIPLS validity testing using principal components analysis was 
conducted with reversal of all negatively phrased items. Results suggested that a 2-factor 
16-item version of RIPLS for this first year sample was a valid and reliable measure of
readiness for IPE. Cronbach alpha was strong for the whole instrument (0.89) and subscale 
1 (0.92) and subscale 2 (0.83). The RIPLS as a 2-factor 16-item instrument was 
recommended as a reliable and valid measure of readiness for IPE with first year health 
science students. When used with this sample to compare RIPLS scores on sample 
attributes, females were more ready than males to engage in IPE and Occupational therapy 
students were statistically more positive than students from PDHPE. 
References 
To reduce repetition draft article references are included in the main thesis reference list. 
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5.3 Chapter Synopsis 
This chapter presented an examination of psychometric properties of the RIPLS in the 
format of a manuscript drafted for submission to Nurse Education Today. It used 
referencing, citation, heading and subheading formats specified in the journal author 
guidelines.  The reference list was not included in this chapter – all sources cited are 
included in the thesis reference list. The next chapter presents a study examining 
psychometric properties of the IEPS in the form of a draft manuscript for submission to 
the Australian Occupational Therapy Journal. 
286 
6 Chapter 6 Psychometric properties of the Interdisciplinary 
Education Perception Scale (IEPS) 
This chapter, presented in an article-manuscript format, answers the research 
question: 
Is the IEPS a valid and reliable measure of interprofessional perceptions for first 
year health science students in 11 different disciplines? 
The chapter is presented in the form of a manuscript prepared for submission to 
a peer review journal. The target journal is the Australian Occupational Therapy 
Journal  
Author Declaration: The manuscript draft was prepared by the candidate (CT) 
with supervision of AC as specified in the author contributions statement below. 
Author Contribution statement: CT and AC collaborated in the design of the 
study. CT completed data analysis and prepared the first paper draft. AC 
reviewed the analysis and interpretation verifying conclusions. Iterative 
versions of the paper were drafted by CT with AC supervisory feedback, 
discussion and review.  Specialist statistical advice was received from the UOW 





Chapter 6 presents a draft journal manuscript of a psychometric study of the 
Interdisciplinary Education Perception Scale with a first year health science cohort. The 
study analysed baseline data using three different IEPS versions published in the 
literature and compared their psychometric results. Psychometric characteristics of the 
recommended version are discussed.  
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Objective: This study presents Interdisciplinary Education Perception Scale (IEPS) profiles 
for first year students from 11 health disciplines in an interprofessional subject: occupational 
therapy, physiotherapy, podiatric medicine, paramedicine, therapeutic recreation, traditional 
Chinese medicine, health services management, health promotion, exercise science, 
PDHPE and health science. Factor structure and internal consistency was examined for the 
whole cohort and each discipline. 
Method: N=1048 eligible students completed the IEPS online (527 male; 16-71 years, mean 
20.5years, SD=5.25). A “don’t know” item-response was offered to prevent façade scores; 
these were excluded from IEPS analysis but used to measure perceived-uncertainty. Only 
complete IEPS responses were used. Data was extracted for the 18, 16 and 12-item IEPS 
versions. Descriptive statistics, Cronbach alpha and principal components analysis were 
used.  
Results: IEPS total and subscale scores and internal consistency were very positive for the 
whole cohorts and for all disciplines in all versions. Health promotion had most uncertainty 
and paramedicine the least. Items 9, 11 and 18 elicited most uncertainty. A remodelled 3-
Factor-16-item scale demonstrated higher total and subscale internal consistency than 
previous versions for the whole interprofessional cohort and for disciplines. This study 
provides comprehensive IEPS information using sample-dependent methods for 
commencing undergraduates in interprofessional and discipline specific cohorts. 
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Introduction  
Twenty-first Century health services need workers who are “collaborative practice-ready” 
and able to function in interprofessional teams (World Health Organisation (WHO), 2010, p. 
7). Practice environments are complex and assume mastery of not only discipline-specific 
competencies but appreciation of contributions by other disciplines (Frenk et al., 2010). 
Interprofessional education (IPE) provides trainees and graduates with opportunities to 
develop inter-professional knowledge and skills so they can work in collaborative practice 
environments (Barr, 2000; Committee on Quality of Health Care in America & Institute of 
Medicine, 2001; Dow, Blue, Konrad, Earnest, & Reeves, 2013; Hall, 2005; The 
Interprofessional Curriculum Renewal Consortium Australia, 2013; Thistlethwaite, 2012; 
WHO, 1988, 2010). IPE has been demonstrated to be effective in providing knowledge and 
skills for collaborative practice (Hammick et al., 2007; Lapkin, Levett-Jones, & Gilligan, 2013; 
Reeves, 2010; Reeves et al., 2010); but there is variable evidence regarding whether or not 
IPE can promote positive attitudes in  workers about other disciplines (Hall, 2005; Hammick 
et al., 2007; McFadyen et al., 2010). The issue of student perceptions regarding the 
interprofessional education experience is thus an area of ongoing research.  
Of particular interest are the perceptions of students regarding their own and other 
professions and the impact this can have on the formation of identity and interprofessional 
relations. Such perceptions of self in relation to others are developed through a process of 
comparison of group characteristics (Tajfel, 1974, 1982).  In an interprofessional context, 
these comparisons between professional groups help differentiate them to a point where 
each achieves a level of group distinctiveness. This distinctiveness is what promotes 
harmonious between-group relationships and interactions (Hewstone et al., 1994). The 
assumption is that IPE facilitates the within and between group perceptions that help 
consolidate a level of differentiation that enables interprofessional collaboration (Carpenter & 
Dickinson, 2008; Hean, Macleod-Clark, Adams, & Humphris, 2006; Hean, Macleod-Clark, 
Adams, Humphris, et al., 2006; Hewstone et al., 1994). 
292 
The Interdisciplinary Education Perception Scale (IEPS) (Luecht et al., 1990) is one 
instrument that has been used to measure within and between group perceptions of health 
students engaged in IPE. 
The IEPS 
The conceptual framework for the Luecht et al. (1990) IEPS was derived from Bassoff’s 
(1983) description of four “attitudes important to interdisciplinary service and essential for 
cooperative efforts” (Luecht et al., 1990, p. 181). These were “ (1) openness and receptivity 
to ideas other than one’s own; flexibility; (2) attitudes of value and respect for other 
disciplines – a trusting of others; (3) attitudes of interdependence and acceptance of a 
common goal; commitment to comprehensive patient care; (4) attitudes of willingness to 
share and take responsibility” (p.182). 
Bassoff’s work related to interprofessional practice. Luecht et al. applied these to 
student education. They proposed four attitude domains and items that were indicative of 
Bassoff’s domains: professional competence and autonomy; perceived need for professional 
cooperation; perception of actual cooperation and resource sharing within and across 
professions; and understanding the value and contribution of other professions (Luecht et 
al., 1990). The IEPS was thus developed as  “a perceptual attitudinal inventory … designed 
to measure the professional perceptions of students exposed to interdisciplinary settings 
relevant to their own profession and other allied health disciplines” (Luecht et al., 1990, 
p.183). It is a self-report measure. In the original article presenting the IEPS, Luecht et al.
refer to IPE literature to demonstrate scant attention to measurement of interprofessional 
attitudes and a previously published Interprofessional Perception Scale (Golin & Ducanis, 
1981).  
Versions of the IEPS 
The original IEPS used the term ‘inter-disciplinary’, rather than ‘inter-professional’ in the 
instrument title. Comparability of the two terms was noted by Oandasan and Reeves (2005) 
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who suggested that while “discipline” was used in the 1990s, the term “professional” had 
become more common than “discipline” by 2005. The meaning is assumed to be equivalent 
in this paper. A number of versions of the IEPS have been developed by extracting items 
from the original 18-item scale and proposing different factors on the basis of data (Table 1). 
The original Luecht et al. (1990) 18-item instrument (hereafter referred to  as Luecht-
18-4F) was initially validated by developers through (a) item content feedback by n=5
nursing and allied health academics with clinical expertise; (b) n=27 final year occupational 
therapy students (no demographic data available) and then with (c) n=143 occupational 
therapy, medical records, speech pathology and therapeutic recreation students (86% 
female, n=123; mean age 25.7 years) who completed the items and whose data was then 
analysed.  Regression analyses used weighted total and subscale means. Total scale 
internal consistency for all 18 items was alpha 0.872. Analyses produced four subscales:  
Competency and Autonomy (8-items); Perceived Need for Cooperation (2-items); Perception 
of Actual Cooperation (5-items); and Understanding Other’s Value/Roles (3-items). Of these 
only one, Competency and Autonomy had acceptable subscale internal consistency 
reliability (alpha 0.823).  
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Table 1: Summary of studies reporting IEPS psychometrics 
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McFadyen, Maclaren, and Webster (2007) derived a 12-item 3-factor version of the 
IEPS (hereafter referred to as the “McFadyen-12-3F”). They performed content analysis of 
the Luecht-18-4F with 19 health science academics and then used structural equation 
modelling without any weighting of subscales with n=308 undergraduate students from eight 
health and social care courses including occupational therapy. Goodness of fit testing was 
also conducted with a follow up sample of the original student group n=247 to validate the 
adequacy of the model in relation to the original factor structure. Their results showed three 
factors: Factor 1 Competency and Autonomy (as per Luecht, but with items 3, 4, and 9 
deleted) (alpha 0.79); Factor 2 Perceived Need for Cooperation (as per Luecht) (alpha 0.40); 
and Factor 3 Perception of Actual Cooperation (as per Luecht) (alpha 0.83). Items 11, 12 
and 18 from the Luecht Factor 4, Understanding of Others’ Value/Roles were removed from 
the McFayden-scale because they did not meet all the goodness-of-fit criteria. McFadyen et 
al. (2007) argued that the new 12-item 3 factor model was structurally more stable and 
reliable. Although internal consistency of Factor 2 was low they suggested that this was most 
likely the result of only having 2 items in it. Total scale internal consistency was very good 
(alpha 0.86). The reliability analysis of n=65 participants using weighted Kappa was found to 
be moderate for items 1 and 14, and fair for items 7, 10, 13, 6, 2, 15, 16, and 17. Williams 
and Webb (2013) later investigated psychometric properties of the McFayden-12-3F scale 
with paramedicine students (n=303; 54% female; 51% 18-21yrs; 27% first years); finding all 
12 items could be retained (total scale alpha 0.87) but in a 2-Factor, not 3-Factor model 
(Factor 1 Cooperation and Teamwork alpha 0.87; Factor 2 Positivity alpha 0.61).  
A third IEPS-version (hereafter referred to here as “Leitch-16-3F”) was developed by 
Leitch (2014) who compared the Luecht-18-4F and McFayden-12-3F scales, using a 
multidisciplinary graduate sample from nursing, medicine, pharmacy, dentistry and social 
work  (n=227). They performed confirmatory factor analysis followed by post hoc review of 
the literature. Their study revealed a 16 item 3 Factor scale.  One of the original subscale 
names was retained: Factor 1 Competency and Autonomy (Items 1, 3, 5, 7, 10, 13; identical 
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to that of McFayden-12-3F) (alpha 0.78); Factor 2 Cooperation (Items 2, 6, 8, 14, 15, 16) 
(alpha .68), and; Factor 3 Prestige (Items 4, 9, 11, 18) (alpha 0.78).  
Critique of IEPS use 
Most research using the IEPS has been in female-dominated samples (Hayward, Terrell 
Powell, & McRoberts, 1996; Kenaszchuk, Reeves, Nicholas, & Zwarenstein, 2010; Leitch, 
2014; Lie et al., 2013; Luecht et al., 1990; McFadyen et al., 2007; Rose et al., 2009); and in 
samples where the mean age is 20 or over (Kenaszchuk et al., 2010; Leitch, 2014; Luecht et 
al., 1990; McFadyen et al., 2007).  
Like many other IPE evaluations, it has been criticized for being self-report 
(Thistlethwaite et al., 2015) but it has strong psychometric evidence. Studies reporting 
psychometric information are presented in Table 1. All these studies have limitations in 
sample size relative to the number of analyses conducted. 
To date only one study has examined the psychometric properties of all three 
versions (Vaughan et al., 2014). They used confirmatory factor analysis to “identify a model 
from the literature that fit the data … in an Australian allied health student and clinical 
educator population” (p.e68).  Vaughan et al. (2014) used square-root normalised data from 
130 students and 31 clinical educators, but when compared to each of the three factors in 
literature none achieved acceptable model-fit levels.  A limitation was, as with previous 
studies, the small sample size. In addition the mix of student and clinical educator subgroups 
and the use of a sample dependent confirmatory approach limit the utility of findings. Even 
so, as the first paper to compare all IEPS-factor models, and to highlight the need for further 
large cohort psychometric investigation it provides a strong and recent impetus for further 
IEPS instrumentation research.  
Gaps in knowledge 
This study builds on previous research by exploring within and between group 
perceptions of IPE in cohorts that to date have had scant attention in the literature. These 
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are first year undergraduate students, male students and students in a wide range of health 
disciplines using the IEPS. The study thus provides an opportunity to validate the IEPS with 
a first year undergraduate interprofessional cohort, and with each of the 10 disciplines in that 
cohort. For some this will be the first time the IEPS has been used (Traditional Chinese 
medicine, Podiatry, Sports and exercise science, Health services management, Health and 
physical education known in Australia as PDHPE and health promotion).  
Methods 
A single site cross-sectional survey design was used. Human Research Ethics Committee 
approval was obtained from both the Western Sydney University (H10114) and the 
University of Wollongong (HE13/030). 
Sample: All eligible commencing first year undergraduate health science students enrolled in 
a compulsory interprofessional subject at the Western Sydney University were invited to 
participate as volunteers in the self-report survey. Students were eligible if they were 
admitted to one of 11 undergraduate courses that were a pathway to graduate practice in the 
health or human services. The subject-enrolment student list formed the recruitment pool. All 
courses had separate competitive entry criteria and application processes; some were 
harder to get into than others.  
The disciplinary courses were: Podiatric medicine, Traditional Chinese medicine, 
Occupational therapy, Physiotherapy, Sports and exercise science, Paramedicine, 
Therapeutic recreation, Health service management, Health promotion, and PDHPE (a field 
of study in Australia that can underpin postgraduate training for high school teachers). 
Students from a general health science major were also included in the sample – these 
students had chosen to delay discipline choice to second year, but they completed the same 
subject range in first session first year as the other 10 disciplines so they were equivalent. 
Medicine or nursing students were not included because they did not share any subjects 
with health science students at any time in their course.  
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Procedure: All students were invited to participate by completing and submitting the 
online surveys in the fourth week of their course. Three demographic questions were asked: 
gender, age, and course of enrolment. The course of enrolment answer was used to 
categorise students into disciplines. At the time of survey administration, students had learnt 
about meanings of health and attributes of a profession. No profession-specific material or 
material relating to the notion of interprofessional education or practice had been introduced. 
Instrument:  The original Luecht-18-4F version of the IEPS was used (Luecht et al., 
1990).  A clarifying statement was provided at the beginning of the IEPS which said: In this 
survey "my profession" means people who work in the field of the course you are currently 
enrolled in.  All versions of the IEPS replicate the scoring approach of the original Leucht-18-
4F - a 6-point Likert-type scale for respondents to rate level of agreement with statements 
about their own profession (a) from their perspective, and (b) from the perspective of how 
they think other professional groups might perceive theirs. Higher total and subscale scores 
indicate more positive perceptions (minimum total score 18 and maximum total score 108).  
There are no negative statements that require response weights to be reversed before a 
total score is summed.  
To avoid façade responses in this first year commencing cohort, the option “don’t 
know” was added for each item. This was to ensure first year students would not be forced 
to select a rating when they did not actually have a view. “Don’t know” responses were 
treated as “zero” in the analysis and excluded from the sample in each of the scale-version 
reports so that the integrity of IEPS scores was maintained; missing data was reported as 
such.  
Analysis: Descriptive statistics were used to present sample responses to all items. 
No data was imputed. If a participant did not respond to an item this was treated as missing 
data. For analysis of reliability and validity, only those participants who responded to all 
version items were included. This means there were different total participant numbers for 
each of the different versions of the IEPS. After the Luecht-18-4F version was administered, 
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data was extracted for the McFayden-12-3F and Leitch 16-2F analyses. Cronbach’s alpha 
was calculated using SPSS (version 22) for the total scale (each of the three previously 
presented scales and for the new version presented in this study). This was done for each 
scale for the whole interprofessional cohort. As the version presented in this study had 
strongest internal consistency (see results), it was this scale and not others that had further 
analyses conducted for each of the subscales (factors) for the whole interprofessional cohort 
and for each discipline.  
To validate the IEPS with this interprofessional first year cohort, scale construct 
validity was investigated using principal components analysis. Factors with eigenvalues 
greater than 1 were extracted and rotated using the oblique direct oblimin method; items with 
factor loadings greater than 0.3 were considered significant. This was done for each model. 
It was also done for the total sample with the aim being to identify a best-fit model for this 
cohort. A sample-dependent approach to statistical analysis was used in this study because 
we wanted to describe responses and validity of the IEPS versions in the cohort and 
subgroups. 
Results  
A total of n=1692 students were enrolled in the first year interprofessional subject across the 
two calendar years of recruitment (n=734 and n=958); n=1245 volunteered to participate. To 
be eligible students had to be in one of 10 specialist courses or the pre-major health science 
course; this was a total of n=1090. There was a further inclusion threshold: even if students 
volunteered and completed the IEPS they were only included if they answered all items on 
the IEPS scale using one of the 1-6 response options. If a student had one item that was 
missing or if they selected “don’t know” they were not included in the study sample. This 
meant the number of participants for each previously reported version of the scale was: 
n=699 (Luecht 18-4F); n=813 (McFayden 12-3F); and n=710 (Leitch 16-3F). The new 
validation analysis in this study had n=725 participants. This is the sample used to present 
demographic information (Table 2). Demographic information for the Luecht 18-4F, Leitch 
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16-3F and McFayden 12-3F scale analyses was much the same and is available on request.
Disciplines with more than 60% females were occupational therapy, health service 
management, therapeutic recreation, and traditional Chinese medicine. Disciplines with 
more than 60% males were physiotherapy, sports and exercise science, PDHPE and the 
pre-major health science degree.  
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Table 2: Demographic, IEPS and internal consistency of the Tannous 16 item 3 factor scale 
Podiatry PT SExSc TR Paramed
Health 
Science Total
Count 53 65 178 81 67 8
% Total sample 7.3% 9.2% 24.0% 11.3% 9.4% 1.2%
Mean age (yrs) 22.28 20.02 19.51 20.12 22.36 19.88 20.70
Median (yrs) 19.00 18.00 18.00 19.00 20.00 19.00 18.00
Range (yrs) 17-53 17-28 17-27 17-33 17-48 17-23 17-71
SD 7.16 5.21 3.34 3.36 6.99 2.42 5.25
Male 32 40 103 27 32 5 338
Female 18 23 61 50 32 3 344
Gender not specified 3 2 14 4 3 0 43
Mean IEPS (** and with 
items removed) 75.46 72.27 68.45 80.20 81.08 76.60 76.21 77.26 74.75 70.21 77.40 72.80 76.63 71.91 78.81 74.38 77.34
Median 76.00 73.00 68 80.00 81.00 77.00 76.00 76.00 74.50 72.00 76.50 71.50 78.00 73.00 80.00 75.00 78.00
Range 40-96 58-93 57-87 61-96 56-96 52-90 38-58 48-96 44-93 40-88 59-96 55-90 44-96 41-90 52-96 50-93 35-96
Skew -.407 .673 0.75 -.115 -.596 -.595 -.266 -.10 -.413 -.483 .240 .199 -.496 -.515 -.642 -.724 -.453
Alpha Total (16 items) 0.93 0.85 0.83 0.93 0.91 0.91 0.93 0.92 0.93 0.94 0.95 0.95 0.93 0.93 0.91 0.95 0.93
Competency & Autonomy 
Factor (6 items) 0.9 0.83 0.82 0.86 0.8 0.95 0.86
Cooperation Factor            
(7 items) 0.87 0.91 0.9 0.88 0.86 0.9 0.89














* Abbreviated courses: TCM=Traditional Chinese medicine; PT=Physiotherapy; OT=Occupational therapy; 
SExSc=Sports and exercise science; TR=Therapeutic recreation; HSM=Health service management; HP=Health promotion; 
PDHPE=Personal development, health and physical education ; Paramed=Paramedicine



























































Table 3: “Don’t” know by course, gender and IEPS item 
OT 7 8% 7 8% 12 13% 9 10% 7 8% 4 4% 7 8% 6 7% 24 27% 14 16% 23 26% 11 12% 9 10% 12 13% 9 10% 17 19% 8 9% 28 31% 13%
PT 6 10% 6 10% 3 5% 4 6% 4 6% 2 3% 8 13% 7 11% 9 14% 3 5% 12 19% 10 16% 3 5% 9 14% 8 13% 9 14% 7 11% 14 22% 11%
Pod 8 16% 8 16% 5 10% 5 10% 6 12% 2 4% 11 22% 4 8% 17 34% 11 22% 20 40% 13 26% 8 16% 9 18% 8 16% 13 26% 9 18% 14 28% 19%
TR 13 17% 10 13% 14 18% 15 19% 8 10% 5 6% 7 9% 16 21% 24 31% 12 16% 23 30% 14 18% 9 12% 11 14% 13 17% 13 17% 6 8% 25 32% 17%
HP 4 14% 2 7% 4 14% 6 21% 5 17% 5 17% 3 10% 6 21% 13 45% 10 34% 10 34% 7 24% 8 28% 10 34% 8 28% 10 34% 6 21% 12 41% 25%
HSM 7 25% 4 14% 4 14% 4 14% 3 11% 1 4% 4 14% 2 7% 8 29% 5 18% 2 7% 4 14% 6 21% 3 11% 4 14% 5 18% 2 7% 3 11% 14%
SExSc 26 16% 22 13% 37 23% 31 19% 24 15% 10 6% 23 14% 28 17% 60 37% 33 20% 61 37% 42 26% 28 17% 34 21% 25 15% 38 23% 23 14% 54 33% 20%
TCM 3 30% 2 20% 2 20% 2 20% 1 10% 1 10% 1 10% 0 0% 2 20% 7 70% 2 20% 0 0% 2 20% 1 10% 5 50% 3 30% 0 0% 1 10% 19%
PDHPE 15 15% 8 8% 15 15% 8 8% 9 9% 8 8% 8 8% 15 15% 20 20% 12 12% 20 20% 14 14% 11 11% 12 12% 16 16% 17 17% 7 7% 21 21% 13%
Paramed 5 8% 3 5% 4 6% 5 8% 4 6% 2 3% 3 5% 5 8% 7 11% 2 3% 9 14% 3 5% 3 5% 5 8% 4 6% 6 9% 3 5% 5 8% 7%
Health Science 3 38% 2 25% 2 25% 1 13% 2 25% 2 25% 2 25% 1 13% 3 38% 2 25% 4 50% 3 38% 3 38% 2 25% 2 25% 2 25% 2 25% 3 38% 28%
* Abbreviated courses: TCM=Traditional Chinese medicine; PT=Physiotherapy; OT=Occupational therapy; SExSc=Sports and exercise science; TR=Therapeutic recreation; HSM=Health service management; HP=Health promotion; 
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IEPS distributions for the total sample 
There were n=699 complete Luecht-18-4F responses. Scores were calculated by 
adding all 18 items. The highest possible IEPS score was 108.The mean 18-4F IEPS score 
was 84.95 (median 85, range 38 to 108; SD; skew -.328; half the scores fell within 77 (Q1) 
and 92(Q3).  
There were n=813 complete McFadyen-12-3F responses. These were calculated by 
adding the scores for twelve items 1-2, 5-8, 10, 13-17. The highest possible total was 72. 
The mean 12-3F IEPS score was 58.37 (median 59, range 23 to 72; SD 7.8; skew 0.508; 
half the scores fell within 54 (Q1) and 64 (Q3). 
There were n=710 complete Leitch-16-3F responses. These were calculated by 
adding the scores for 16 items: 1-11, 13-16, 18. The highest possible score was 96. The 
mean 16-3F IEPS score was 75.01 (median 76, range 31 to 96; SD 9.85; half the scores 
were within 68 (Q1) and 82 (Q3).  
Uncertainty by item in the whole sample 
The frequency of “don’t know” responses by item is presented in Table 3. This data 
uses answers by all n=1090 eligible students and reports missing data. Every item had 
uncertain students (range n=43 in item 6 to n=191 in items 9 and 11). Students were most 
uncertain about items 9 (n-191), 11 (n=191) and 18 (n=185). In all items except numbers 2 
and 5, males expressed more uncertainty than females. Males were most uncertain about 
item 6.  
Uncertainty by discipline 
Table 3 also presents the count of students selecting “don’t know” in each of 
discipline. The non-specific (pre-major) health science category should be disregarded as 
this is a course that is specifically designed for students who do not know what discipline 
they want to study. For all others, as a % of all within-discipline responses health promotion 
had most uncertainty (25%) and paramedicine the least (7%).  
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Table 4: Internal consistency* for all items and each factor using each of the 3 IEPS versions 
and the remodelled 16 item 3 factor version produced in this study 
Total Factor 1 Factor 2 Factor 3 Factor 4 
Leucht        
18 item – 4 factor 
0.91 
(0.92 if item 
11 removed) 
0.87 0.42 0.86 0.50 
(0.51 if item 
11 removed) 
McFadyen         
12 item - 3 factor 
0.90 
(0.91 if item  
8 removed) 
0.84 0.40 0.86 
Leitch       
16 item - 3 factor 
0.89 
(0.91 if item 
11 removed) 
0.85 0.79 
(0.83 if item 
8 removed) 
0.67 
(0.71 if item 
11 removed) 
Remodelled          16 
item - 3 factor 
0.93 0.89 0.86 0.72 
Internal consistency reliability for the three IEPS versions and remodeled 16-3F scale 
Internal consistency reliability is reported in Table 4 (by version and Factor). Results 
for each factor are now presented in more detail.  
Luecht 18-4F scale: Results for each factor were: Competence and Autonomy (8 
items; mean 38.43; median 39, SD 5.45, range  17- 48, skew -.435);  Perceived Need for 
Co-operation (2 items; mean 9.12; median 9, SD 1.73, range 3 - 12, skew -.333); Perception 
of Actual Co-operation (5 items; mean 24.52; median 25, SD 3.64, range 9 - 30, skew -.611); 
and  Understanding Others’ Needs (3 items; mean 12.53; median 12, SD 2.35, range  5 - 18, 
skew-.013).  
McFadyen-12-3F scale: Results for each factor were:  Competence and Autonomy (5 
items; mean 24.64; median 25, SD 3.54, range 9 - 30, skew -.538);  Perceived Need for Co-
operation (2 items; mean 9.11; median 9, SD 1.75, range 3 - 12, skew -.299);  Perception of 
Actual Co-operation (5 items; mean 24.63; median 25, SD 3.63, range 9 - 30, skew -.642).  
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Leitch-16-3F scale:  Results for each factor were: Competence and Autonomy (6 
items; mean 29.4; median 30, SD 4.14, range 12 - 36, skew -.516);  Co-operation (6 items; 
mean 28.61; median 29, SD 4.11, range 11-36, skew -.441); Prestige (4 items; mean 17; 
median 17, SD 3.17, range 4 - 24, skew -.191).  
Table 5: Pattern matrix for Tannous IEPS 16 items 3 factor model 
Component 
1 2 3 
Item 16 0.87 
Item 14 0.801 
Item 15 0.751 
Item 12 0.661 
Item 13 0.639 
Item 17 0.624 






Item 6 0.311 -0.489
Item 9 0.811 
Item 4 -0.418 0.614 
Item 18 0.405 0.591 
Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization 
Validation of the IEPS for first year undergraduate students in health science disciplines 
Total IEPS scale internal consistency was examined for the whole cohort; items 8 
and 11 were removed because internal consistency improved without them (see Table 5). 
‘Don’t know’ responses did not form part of the scale and so were not included in any 
analysis. Principal component analysis with data from the remaining 16 IEPS items was 
conducted using oblique rotation of factors (direct oblimin). Oblique rotation was used 
because there was a 0.32-0.59 correlation between extracted factors suggesting that the 
constructs identified were interrelated. The Kaiser-Meyer-Olkin measure verified the 
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sampling adequacy for the analysis, KMO= 0.936, which is well above the 0.5 acceptable 
limit (Field, 2013; Kaiser, 1974).  
An initial analysis was run to obtain eigenvalues for each factor in the data. Three 
factors had eigenvalues over Kaiser’s criteria of 1 and in combination explained 61.65% of 
the variance. The scree plot showed inflexions at the fourth point that justified retaining 3 
factors. Table 5 shows the pattern matrix; 3 factors emerged and factor loadings for each 
item were well above the accepted 0.3. A thematic content analysis of the items that 
clustered on the same factor was conducted by both authors and compared with each item’s 
location and factor configuration in the 3 previously published IEPS models. This resulted in 
conceptual factor names of: “Cooperation”, “Competency and Autonomy” and “Prestige” (see 
Table 6).  
Total scale internal consistency for the whole interprofessional sample of this new 
version (hereafter referred to as Tannous-16-3F) was 0.93 (16 items, mean 77.34; median 
78, SD 10.36, range 35-96, skew -.453). Results for each factor were: Competence and 
Autonomy alpha 0.86 (6 items; mean 30.10; median 30, SD 4.12, range 11-36, skew -.724); 
Co-operation alpha 0.89 (7 items; mean 33.68; median 34, SD 5.06, range 11-42, skew -
.551); Prestige alpha 0.72 (3 items; mean 13.56; median 14, SD 2.52, range 3-18, skew -
.464).  
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7 items, Cronbach alpha = 
0.89 
6 items, Cronbach alpha = 
0.86 
3 items, Cronbach alpha = 
0.72 
10. Individuals in my
profession trust each other’s
professional judgment.
1. Individuals in my
profession are well-trained.
4. Individuals in other
professions respect the work
done by my profession.
12. Individuals in my
profession make every effort
to understand the capabilities
and contributions of other
professions.
2. Individuals in my
profession are able to work
closely with individuals in
other professions.
9. Individuals in other
professions think highly of
my profession.
13. Individuals in my
profession are extremely
competent.
3. Individuals in my
profession demonstrate a
great deal of autonomy.
18. individuals in other
professions often seek the
advice of people in my
profession.
14. Individuals in my




5. Individuals in my
profession are very positive
about their goals and
objectives.
15. Individuals in my
profession have good
relations with people in other
professions.
6. Individuals in my
profession need to cooperate
with other professions.
16. Individuals in my
profession think highly of
other related professions.
7. Individuals in my
profession are very positive
about their contributions and
accomplishments.
17. Individuals in my
profession work well with
each other.
The internal consistency of scale responded for each discipline was also calculated 
to investigate the suitability of the Tannous-16-3F IEPS scale for each discipline. Alpha 
coefficients are listed in Table 2. All disciplines produced acceptable Cronbach alpha 
coefficients of 0.85-0.95 for the total instrument and similarly acceptable ranges for internal 
consistency for Cooperation (0.8-0.93) and Competence and Autonomy (0.8-0.95). Prestige 
presented less consistent responses for TCM, OT, HSM and PDHPE subgroups (0.33-0.67), 
although on closer inspection these results were attributable to single item inconsistencies; 
308 
either item 4 or 18. Removal or either of these items produced an acceptable Cronbach 
alpha on Factor 3 for each of these subgroups (see Table 2). 
Between group differences: Using the new Tannous-16-3F model, all course groups 
produced strong positive perceptions of their professions. Of these, OT possessed the 
highest, followed by PT and paramedicine with mean total scores of 81.08, 80.2 and 78.81 
respectively. The lowest total score of 72.27 was produced by TCM; a mean that was even 
lower that that produced by the generic health science group that had yet to choose a 
discipline specialty. A one way ANOVA was statistically significant, indicating that 
interprofessional perceptions were influenced by the health science course students were 
enrolled in, Welch statistic (11,730) = 3.32, p=0.001. Post Hoc analyses using Gabriel’s 
procedure (because some groups were of unequal size and variance), with a significance 
level of 0.05, revealed that OT students (M=81.08, SD=8.40) had significantly more positive 
perceptions of their profession than SExSc students (M=76.21, SD=9.87), effect size d=0.28. 
All other courses were not significant, although the podiatry and PDHPE course were also 
close to being significantly different to OT (alpha of 0.06 and 0.07 respectively).  
An independent samples t-test used to compare interprofessional perceptions 
between different gender groups revealed no significant difference, t(723)=-0.80, p=.423, 
two-tailed, d=0.06 , 95% CI of the mean difference [-2.09, 0.88]. 
Discussion 
This study presents descriptive information regarding interprofessional perceptions of 
commencing first year health science students in 10 different disciplines.  These perceptions 
are from a cohort that was in the sixth week of their respective courses. They had limited 
exposure to professional or interprofessional content but had been involved in a compulsory 
interprofessional subject with mixed classes and lectures. The sample was the largest, had 
the greatest disciplinary diversity and most gender balance of any previous study using the 
IEPS. It also had an age range that was younger than most IEPS studies.  
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Results show very positive interprofessional perceptions across the total first year 
cohort and for each discipline. This is in line with previous studies that have also showed 
positive IEPS overall scores with undergraduate cohorts who were predominantly female 
and older (Kenaszchuk, Rykhoff, Collins, McPhail, & van Soeren, 2012; Lie et al., 2013; Mu, 
Chao, Jensen, & Royeen, 2004; Solomon & Salfi, 2011) and graduates (Leitch, 2014; 
Wellmon, Gilin, Knauss, & Inman Linn, 2012). Only two previous studies used first year 
cohorts; but of these one was focussed on paramedicine alone (Williams & Webb, 2013), 
and the other used a sample that was predominantly female (McFadyen et al., 2007). This 
study is the first to offer a comprehensive assessment of the suitability of the IEPS with a 
large first year interprofessional cohort of 11 health disciplines with almost equal gender 
proportions. 
A review of all studies that have used the IEPS to date revealed a surprising lack of 
information about the descriptive statistics about IEPS sample scores. The results of the 
present study will provide an important information base for researchers working with first 
year interprofessional cohorts and each of the 10 disciplines because this descriptive 
information has been provided. 
Notwithstanding the early stage of their course, there was a significant difference 
between total IEPS scores for OT and SExSc students identified in the current study. In 
previous research,  Rose et al. (2009) also found that first year medical and physical therapy 
students’ mean IEPS ratings for ‘competence/autonomy’ and ‘need for cooperation’ were 
significantly higher than that of nursing and occupational therapy students. Further, Lie et al. 
(2013) using the McFadyen et al. (2007) IEPS version, also found significant differences 
between junior and senior medicine and physician assistant students IEPS scores with 
moderate to strong effect sizes (Lie et al., 2013). This body of work suggest that there is 
some level of sensitivity in the instrument. 
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The current study produced no gender effect on IEPS scores. This is on contrast with 
previous findings.  Using the Luecht et al. (1090) IEPS version, Hayward et al. (1996) found 
a gender effect for Factor 3. In their study they found that females produced significantly 
stronger IEPS scores than males in their evaluation of a rural IPE program.  
Uncertainty: This was the first study to include a “don’t know” option in the IEPS. It 
was inserted specifically for this cohort as they had been involved in IPE and discipline 
specific education for only a few weeks. Providing the “don’t know” option reduced the risk of 
facade responses. As this response was not included in calculating IEPS scores it had no 
effect on results as for all intents and purposes these were “missing” but they were 
explained. The “don’t know” response items provide important information regarding student 
clarity regarding aspects of their own role and their perceptions of the views of other 
disciplines about their role. We found that more males than females were uncertain; students 
in health promotion also had less certainty. Items 9, 11 and 18 attracted most uncertainty. In 
the new Tannous-16-3F model for first year health science disciplines, 9 and 18 were both in 
Factor 3 and item 11 was removed. 
A new factor structure and IEPS version: None of the previously published models 
(Leitch, 2014; Luecht et al., 1990; McFadyen et al., 2007) came out the strongest in principal 
component analysis with this cohort. The Tannous-16-3F provided the strongest model 
(alpha coefficient was 0.93). It was strong for the whole cohort and for individual disciplines 
(when adjusted for factor 3 in some of these). 
Internal consistency for the interprofessional cohort: When data from the current 
study was analysed using each of the previously published IEPS models, total scale 
consistency was high (Leucht-18-4F Cronbach alpha=0.91, McFayden-12-3F Cronbach 
alpha=0.90 and Leitch-16-3F Cronbach alpha=0.89). This reflects previous work that also 
found strong scale consistency across all versions. When subscale internal consistency was 
examined, the strongest internal consistency reliability was in the factor common to all three 
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models - “Competency and Autonomy”. There were three Factors not supported by the data: 
Luecht’s Factors 2 (Cronbach alpha 0.42) and 4 (Cronbach alpha 0.5); and McFayden’s 
Factor 2 (Cronbach alpha 0.4).  
The internal consistency coefficients of the three Tannous-16-3F IEPS scale Factors 
were strong (Cooperation, 0.89; Competence and Autonomy, 0.86; and Prestige, 0.72). Total 
scale internal consistency was very strong (Cronbach alpha 0.93 for 16 items). No previously 
published IEPS model has produced such strength in total scale and subscale items.  
Internal consistency for each discipline:  The internal consistency of the Tannous-16-
3F IEPS for first year health science was investigated for each discipline. All disciplines 
demonstrated strong total scale internal consistency at or above 0.85. The new Factors 1 
(Cooperation) and 2 (Autonomy and competence) produced strong internal consistency for 
every discipline. Factor 3 (prestige) was strong for all disciplines except TCM, HSM, OT and 
PDHPE. Interestingly when item 18 was removed for OT and HSM and item 4 for TCM and 
PDHPE, Factor 3 produced an alpha Cronbach above 0.7.  This suggests that items 4 and 
18 were the primary reason for inconsistent responses in these groups. It is unclear why this 
was the case, however given these items question students perception of whether other 
professions ‘respect’ and ‘seek advice’ from their profession this may suggest that student 
have yet to developed a understanding of how other professions perceive them. Students in 
this study had not yet engaged in interprofessional activities and so may not have had the 
chance to formulate these ‘between-group’ perceptions (Carpenter & Dickinson, 2008; Hean, 
Macleod-Clark, Adams, Humphris, et al., 2006; Tajfel, 1974).    
Of all the disciplines in this study, paramedicine is the only one that has had IEPS 
reliability statistics previously reported. The study by Williams and Webb (2013) used the 
McFadyen-12-3F version with a demographically similar sample of N=303 paramedic 
students, and produced a 2 factor solution with alpha coefficients of 0.87 and 0.61 
respectively (0.87 for overall consistency). The current study used a smaller subgroup of 
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N=67 paramedic students who responded to all 16 items and produced stronger overall and 
subscale reliability of 0.91, 0.86, 0.80 and 0.82 respectively, suggesting the remodelled 
Tannous-16-3F produced a more valid and reliable measure for this paramedic subgroup. 
The new Tannous 16-3F model  revealed item loadings above the expected 0.3 and 
explained 61.65% of the variance; slightly higher than the percentage of variance produced 
in the Luecht-18-4F version of the instrument (58.6%).  Previously the McFayden-12-3F 
model was strongest, but this was achieved by sacrificing Luecht et al.’s Factor-4 which 
measured ‘Understanding Others’ Value’. In the present study, no such sacrifice to the 
conceptual representation of instrument was made. Despite the removal of items 8 and 11, 
the remodelled 16-3F structure did not completely delete items from any particular subscale 
and as such still offers a more complete assessment of perceptions required for successful 
IPE.   
Interestingly the Leitch-16-3F model, which was generated via factor analysis with 
graduate students also produced stronger internal consistency for this first year 
undergraduate sample for Factors 1 and 2 (Competency and autonomy=0.85; 
Cooperation=0.83; compared to Leitch’s graduate student sample - 0.78 and 0.68 
respectively). However, this study produced a lower coefficient for Factor 3 Prestige (alpha 
of 0.67 compared to 0.78) and suggests that this first year cohort’s responses regarding 
‘prestige’ were not as consistent as that for the graduate sample used in Leitch. 
Conceptually, however, Factor 3 of the Tannous-16-3F model was identical to subscale 3 
called ‘Prestige’ in Leitch if item 11 were not removed. This would suggest a similarity in 
responses for the construct of ‘Prestige’ despite the fact that Leitch used a graduate student 
sample and the current study used a commencing first year cohort in their first weeks of 
study. It may also suggest that the construct of ‘Prestige’ associated with a level of respect 
and honour attributed to a profession is something considered early on in health science 
study. The construct is conceptually similar to Factor 4 identified by Luecht called 
‘Understanding Others’ Value’ although the item grouping is different. In any case, it is 
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interesting that McFadyen et al.’s (2007) psychometric analysis removed Factor 4, while 
Leitch and now the current study appear to re-identify this construct related to value and 
prestige as an important component of IPE. Further studies in understanding how 
professional prestige and value can influence IPE success with first years could help 
address this complex dynamic with regard to interprofessional relations.  
In the future, exploratory investigation using item-response theory may help 
determine whether this model holds in sample-independent analyses. Further work like this 
is important because this sample, although diverse in discipline and well balanced for 
gender, was intentionally skewed towards post-secondary school leavers commencing 
undergraduate studies – a gap in current IEPS literature. Item-response analysis was 
suggested by Vaughan et al. (2014) in their recent analysis of the psychometric properties of 
the IEPS. 
Conclusion 
This study adds new knowledge to the current body of evidence which support the IEPS. 
The sample was the largest, had the greatest disciplinary diversity and most gender balance 
of any previous study using the IEPS. It also had an age range that was younger than most 
IEPS studies. This study found that first year undergraduate health science students in 
Australia have very positive perceptions of their own profession. Cohorts with the most 
positive perception were in occupational and physiotherapy and paramedicine; while those 
with the most negative perception were from traditional Chinese medicine.  Statistically 
significant differences were observed between OT and SExSc cohorts. While, males and 
health promotion students were observed to have the most uncertainty when responding to 
items in the scale, in the main, first year students in each discipline and as an 
interprofessional cohort are positive. Further research could explore whether this is the case 
in discipline specific first year undergraduate cohorts at the same time of course enrolment, 
or whether the same level of positive perception is maintained through the course.  
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The new 16-item 3-factor IEPS scale appears robust and relevant to commencing 
first year health science students of both genders, as an interprofessional sample and in 
individual disciplines.  The internal consistency of this model for the whole interprofessional 
sample is stronger than those previously published. It has been demonstrated to be valid 
and reliable in total and in each subscale for commencing students in: podiatry; 
physiotherapy; sports and exercise science; therapeutic recreation; health promotion; and 
paramedicine. It is valid and reliable in total with occupational therapy, health services 
management, traditional Chinese medicine and PDHPE cohorts, but not subscales. This 
version is recommended as an outcome measure for first year interprofessional and 
discipline specific cohorts.  
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6.3 Chapter Synopsis 
This chapter presented an examination of psychometric properties of the IEPS in the 
format of a manuscript drafted for submission to the Australian Occupational Therapy 
Journal. It used referencing, citation, heading and subheading formats specified in the 
journal author guidelines.  The reference list was not included in this chapter – all 
sources cited are included in the thesis reference list. The next chapter presents a study 
examining psychometric properties of the PIS in the form of a draft manuscript for 
submission to the American Occupational Therapy Journal. 
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7 Chapter 7 Psychometric properties of the Professional Identity 
Scale (PIS) 
T his chapter presented in an article-manuscript format, answers the research question: 
 Is the PIS a valid and reliable measure of professional identity for first year health science 
students in 11 different disciplines? 
T he chapter is presented in the form of a manuscript prepared for submission to a peer 
r eview journal. The target journal is the American Occupational Therapy Journal.  
Author Declaration: The manuscript draft was prepared by the candidate (CT) with 
s upervision of AC as specified in the author contributions statement below.  
 Author Contribution statement: CT and AC collaborated in the design of the study. CT 
completed data analysis and prepared the first paper draft. AC reviewed the analysis 
and interpretation verifying conclusions. Iterative versions of the paper were drafted 
b y CT with AC supervisory feedback, discussion and review.  Specialist statistical 
 advice was received from the UOW Statistical Consulting Service and Consultant Dr 




Chapter 7 presents a draft journal manuscript of a psychometric study of the 
Professional Identity Scale with a first year health science cohort. The study conducted a 
principal component analysis to determine the validity of the measure for first year 
health science students. Recommendations for use are discussed. 
318 
7.2 Article manuscript 
Title: Psychometric properties of the Professional Identity Scale (PIS) 
Authors: 
Caterina Tannous MAppSc(OT)  
Lecturer, School of Science and Health, Western Sydney University, Australia 
PhD Candidate, Faculty of Social Sciences, University of Wollongong Australia 
Anne Cusick PhD 
Professor, Faculty of Health Sciences, University of Sydney 
Honorary Professor, Faculty of Social Sciences, University of Wollongong Australia 
Correspondence: Caterina Tannous, Western Sydney University, School of Science and 
Health, Locked Bag 1797, Penrith NSW 2751, Australia. 
Email: c.tannous@westernsydney.edu.au 
Keywords 




Objective: The profile of responses, internal consistency reliability and factor structure of the 
Professional Identity Scale (Brown, Condor, Mathews, Wade, & Williams, 1986) was 
investigated with first year health science students across 11 disciplines: occupational 
therapy, physical therapy, podiatry, health promotion, traditional Chinese Medicine, health 
services management, sports and exercise science, health and physical education, 
therapeutic recreation, paramedicine and health science.  
Method: Cross sectional self-report survey. 
Results: N=1091 students (median age 18 years; 50% male) with mean PIS 43.76 (range 14 
– 50), significantly differing by gender and course. Total internal consistency was high for the
interprofessional group (alpha 0.86) and for each discipline. A two-factor solution was 
evident in the interprofessional cohort and was the same for each discipline: positive and 
negative professional identity. 
Conclusion: The strong construct link between social identity theory and PIS items together 
with robust psychometric evidence in this study supports interprofessional and discipline 






Professional identity is the collection of attributes, beliefs, values, motives, and experiences 
in which people define themselves in a professional role (Ibarra, 1999; Schein, 1978). When 
people enter a new role, they acquire new skills in addition to the social norms and rules that 
govern how they should conduct themselves (Ibarra, 1999). According to Ibarra (1999), new 
role acquisition is accompanied by a process of role-model observation and then 
experimentation and evaluation of the provisional roles taken. This process contributes to 
the construction of a professional identity and highlights the link between one’s provisioning 
of different professional roles and the development and confirmation of professional identity. 
This understanding of identity has been developed from studies in social psychology and the 
exploration of how interaction and contact lead to the development of identity, stereotypes 
and intergroup interaction (Ibarra, 1999; Tajfel, 1974, 1982). 
 
Professional identity and interprofessional education 
With the introduction of interprofessional education with undergraduate health students there 
has been a renewed interest in the effects that this collaborative model of education and its 
possible effect on the identity of emerging new health professionals. Despite research 
showing a positive correlation between professional identity and readiness for IPE (Coster et 
al., 2008), many practitioners and academics continue to question the possible negative 
effects of IPE on the identities of graduating cohorts. Professional identity is assumed to 
develop over time as new knowledge and practical experiences and meaningful feedback 
help consolidate a student’s construct of professional self (Ibarra, 1999). Therefore, it could 
be argued that students in their first year of study do not yet have any sense of professional 
identity. However, recent studies have identified that students commence their courses with 
an established sense of professional identity (Coster et al., 2008). Applying Ibarra’s (1999) 
conceptual framework, this may be the initial provisional identity that has been 
conceptualised by roles models exposed to students prior to their studies. These perceptions 
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of self can often be a useful foundation for IPE in first year, but in other instances they can 
be stereotypical and devalue the perceptions of other health professions (Michalec, 
Giordano, Arenson, Antony, & Rose, 2013). A recent qualitative study found that IPE 
promoted the professional identity of students through interprofessional familiarisation 
whereby students were introduced to the roles and functions of other professions (Arndt et 
al., 2009). Khalili et al. (2013) suggest that IPE socialisation offers a framework within which 
health students have an opportunity to develop a dual identity (Khalili et al., 2013). 
Thistlethwaite (2012) furthers this notion by stating that health students need to develop an 
interprofessional identity.  
With this increased interest in the concept and consequence of ‘professional identity’ in IPE, 
the measurement of professional identity became a priority. If the concept could be 
measured in a way that was reliable and valid, then the way it influenced and was influenced 
by health professional education programs could be examined. Carpenter (1995) was the 
first to try and measure professional identity in students preparing for health professional 
roles. As part of a larger study investigating professional stereotyping and intergroup 
differentiation, he used the Professional Identity Scale (PIS) (Brown et al., 1986) to explore 
the professional identity of nursing and medicine students following an IPE intervention. 
Carpenter justified selection of this scale for use with health students as it had been 
previously used by Brown et al. (1986) to study intergroup encounters. The scale was used 
with the minor addition of words such as ‘nurses’ or ‘doctors’ to each of the scale items. The 
scale was found to be reliable and valid for 9 of its 10 items with a Cronbach alpha of 0.85 
and a factor analysis supporting a combined score of all items (Carpenter, 1995). Analysis of 
pre-post scores also found that the scale was sensitive to between group differences for 
medical and nursing students.  
Since that time, the PIS has been used in a number of studies examining professional 
identity in health students (Coster et al., 2008; Hind et al., 2003) and practicing health 
professionals (Barnes, Carpenter, & Dickinson, 2000). A recent adaptation of the PIS, called 
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the Macleod Clark Professional Identity Scale with 9 items only (MCPIS-9), has also been 
used with allied health students (Adams, Hean, Sturgis, & Macleod Clark, 2006) and with 
nursing students (Cowin, Johnson, Wilson, & Borgese, 2013; Worthington, Salamonson, 
Weaver, & Cleary, 2013). To date, psychometric evaluations of the original and adapted 
versions of the scale have been limited to predominantly small mixed cohorts with an 
overwhelming majority of females (Table 1). The exception is Adams et al. (2006) who had a 
large (n=1254) student sample across eight professions. The present study also used a 
large multidisciplinary cohort to examine the reliability and validity of the PIS. However in 
contrast to these previous studies the current study consisted of a sample with equal 
numbers of males and females. In addition we examine the applicability of the PIS to 
commencing students who have been in their health science courses for only six weeks. 
Development of the Professional Identity Scale 
The PIS was originally developed to investigate intergroup relations between employee 
groups in a paper factory (Brown et al., 1986). Brown et al. based the PIS on an earlier scale 
of ethnic identity developed by (Driedger, 1976). Their conceptualisation of the PIS aimed to 
measure the construct of professional identity using ‘social identity theory’ whereby one’s 
self concept is derived from membership to a group together with the significance attached 
to that membership (Tajfel, 1982). The scale was used to study the group identification of 
(n=177) factory employees from 5 different departments. The original 10 items are tabled in 
Brown et al. (1986). 
The PIS is a 10 item, 1 factor scale rated on 5 points of agreement ranging from 1 = 
never to 5 = very often. Items 1-5 are positive statements and those from 6-10 are negative. 
The score of items 6-10 are reversed to give a possible range of 10-50 for the entire scale 
(Brown et al., 1986). In this original version of the PIS, higher scores equate to a higher level 
of professional identity. Initial psychometric analysis of the PIS demonstrated a fair measure 
of inter-item correlation with a Cronbach alpha of 0.71 (Brown et al., 1986). Factor analysis 
produced a 3 factor solution; with Factor 1 loading on the first 5 affirmative items (items 1-5), 
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the second on items 6-8 and the third on items 8-10). Despite the 3 separate factors, Brown 
et al. (1986) suggested to summate all item scores (reversing items 6-10) to produce a 
single scale score. 
Since then, various studies have used the PIS with minor word amendments to 
measure the construct of professional identity with health students (Carpenter, 1995a; Hind 
et al., 2003) and health practitioners (Barnes et al., 2000). All studies that have examined 
psychometric properties have produced higher level of internal consistency compared to that 
of the developers Brown et al. (1986) (Table 1). Only one study recommended change to the 
scale: Carpenter (1995a) suggested the removal of one item to produce a stronger 
standardised Cronbach alpha coefficient of 0.85. The weight of evidence suggests, however, 
that the original full complement of items can be used. 
Modified Professional Identity Scale 
A revised version of the PIS was developed as part of the New Generation Project in 
the UK which aimed to conceptualise, implement and evaluate an interprofessional 
curriculum model for two universities (O'Halloran, Hean, Humphris, & Macleod-Clark, 2006). 
No actual publication on the revision could be found, but according to (Adams et al., 2006) 
the adaptation was motivated by the need to make the scale more suitable for health and 
social care students. Validation of a revised 12 item PIS involved a panel of judges and a 
pilot of the scale with a similar student sample (Adams et al., 2006). Exploratory factor 
analysis of this 12-item version, using principal component analysis with varimax rotation, 
resulted in a 1 component, 9 item structure (Adams et al., 2006). The revisions also resulted 
in significant modification to the wording of items and the five point scale was changed and 
ranged from 1= strongly agree to 5 = strongly disagree (Adams et al., 2006). Thus in 
contrast with the PIS used previously (Barnes et al., 2000; Brown et al., 1986; Carpenter, 
1995a; Hind et al., 2003) lower scores in this version of the PIS equated to stronger 
professional identity (Adams et al., 2006).  
324 
Adams et al. (2006) used this revised 9 item version of the PIS with commencing 
health and social care students in the New Generation Project to investigate level of 
professional identity, possible difference between student course groups and other factors 
that could have influenced students’ initial development of professional identification. This 
and other publications using this revised instrument do not report on the reversal of scores 
for the 3 negatively phrased items in this version of the PIS. Little else has been published 
using this scale other than 2 recent studies in Australia investigating the professional identity 
of nursing students (Cowin, Johnson, Wilson, & Borgese, 2013; Worthington et al., 2013). 
Worthington et al. (2013) re-named this revise 9 item version of the PIS as the McLeod Clark 
Professional Identity Scale (MCPIS-9). Both studies by Worthington et al. (2013) and Cowin 
et al. (2013) produced comparable good internal consistencies of 0.83 and 0.78 respectively. 
Psychometrics of the original and revised Professional Identity Scale 
Table 1 provides an overview of studies that have either specifically investigated or reported 
on the internal consistency and validity of the PIS. Of the 2 studies that have investigated 
professional identity with first year undergraduate students (Hind et al., 2003; Worthington et 
al., 2013), both involved sample of students with high proportions (82%) of females.  
Aim 
This chapter aims to provide a psychometric evaluation of the PIS instrument using a large 
first year health sciences sample that is not biased by gender. Findings will help further the 
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This instrumentation study used a cross-sectional survey design. Human Research Ethics 
Committee approval was obtained from both the University of Western Sydney (Approval no. 
H10114) and the University of Wollongong (Approval no. HE13/030). 
Sample 
All commencing first year health science students in 2013 and 2014 (n=1692) at the 
University of Western Sydney were invited to participate as volunteers in the self-report 
survey. Health science students were those who had enrolled in one of 10 bachelor degrees 
(see Table 3).  Personal development, health and physical education is a health related 
component of secondary school curricula in Australia and graduate qualify to work as 
secondary school teachers after completing an add-on masters in education. An additional 
bachelor degree with no specific health science major was also included in the sample, 
producing a total of 11 health science course groups. The courses in the study did not 
include medicine or nursing because they did not share any subjects with other disciplines. 
To be included in this study, participants had to answer all items in the PIS; this resulted in 
(n=74) participant survey being rejected. The decision was made not to impute missing data 
because this would have limited potential variance. 
Procedure 
In week 6 students were invited to participate in the study and given a participant information 
sheet during their lecture by an academic not involved in the research. Students were 
assured that participation was voluntary and that their surveys would be de-identified by an 
independent research assistant not involved with their university subjects or the research 
project. Student were given time in class the following week to complete the survey.  
Students indicated their consent by completing and submitting the online surveys that were 
distributed to them through their online learning site. These were administered at the same 
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time each year -6 weeks after course commencement. Survey data was collected by 
exporting responses from the online survey into Microsoft Excel by an independent research 
assistant who de-identified each entry and allocated a participant code. De-identified data 
that had been checked for accuracy was then provided to the investigators to assure 
participant anonymity.  
Instrument 
The Professional Identity Scale items are available in the public domain and were published 
in full in the original paper by Brown et al. (1986). Minor changes were made to each item 
(see Table 2). Demographic questions were added to the end of the survey and asked 
students to identify their gender, age, and current course.  
Table 2: Original and revised set of PIS Items 
Original set of PIS Items Brown   et 
al. (1986) 
Revised Items for the Current Study 
1 
I am a person who considers the 
_____ group important 
I am a person who considers my course 
profession/field important 
2 
I am a person who identifies with the 
_____ group 
I am a person who identifies with my course 
profession/field 
3 
I am a person who feels strong ties 
with the _____ group 
I am a person who feels strong ties with my 
course professional field 
4 
I am a person who is glad to belong to 
the _____ group 
I am a person who is glad to belong to my 
course profession/field 
5 
I am a person who sees myself as 
belonging to the _____ group 
I am a person who sees myself as 
belonging to my course profession/field 
6 
I am a person who makes excuses for 
belonging to the _____ group 
I am a person who makes excuses for 
belonging to my course profession/field 
7 
I am a person who tries to hide 
belonging to the _____ group 
I am a person who tries to hide belonging to 
my course profession/field 
8 
I am a person who feels held back by 
the _____ group 
I am a person who feels held back by my 
course profession/field 
9 
I am a person who is annoyed to say 
I'm a member of the _____ group 
I am a person who is annoyed to say that 
I'm a member of my course profession/field 
10 
I am a person who criticises the 
_____ group 




Descriptive statistics were used to present responses of the sample to all items and 
characterise the sample. Total scores were calculated by calculating the sum of the 10 
items, reversing scores for items 6-10 as recommended by Brown et al. (1986).  Reliability 
analysis was conducted using SPSS to calculate Cronbach's alpha scores for internal 
consistency for all responses and then for responses from each course. Scale construct 
validity was investigated using principal components analysis. Factors with eigenvalues 
greater than 1 were extracted and items with factor loadings greater than 0.3 were 
considered significant. 
Factor analysis was also conducted on survey responses based on course groups to 
distinguish whether any particular cohort produced a variation in the 2 factor solution 
identified above. There is some debate within the literature regarding the sample size 
required to conduct a reliable factor analysis (Field, 2013). Some specify that at least a 
sample of n=100 or that 5 participants per variable are required (Allen et al., 2014) or that a 
‘good’ sample size is 300 (Field, 2013). Alternately the Kaiser-Meyer-Olkin (KMO) measure 
of sampling adequacy is also a sufficient way of checking the factorability of the data (Allen 
et al., 2014; Field, 2013). KMO measures greater than 0.6 are considered acceptable (Allen 
et al., 2014). Factor analysis enables a better understanding of the structure of a scale by 
reducing the various items into groups which represent the particular dimensions (if any) of 
the latent variable that is being measured (Field, 2013).  
As such the process first entailed the correlation between items, followed by the 
extraction and then rotation of factors. There are 2 types of rotations available and the 
choice of which to use is largely determined by whether the factors are considered to be 
related to each other (Field, 2013). Most factors of psychological constructs are considered 
to be naturally correlated. In these instances the oblique rotation should be used. If factors 
are deemed unrelated then the orthogonal rotation (such as Varimax) should be used (Field, 
2013). As a conservative measure, all factor analyses were first rotated using the oblique 
method. The oblique method in SPSS also reports on the correlations between extracted 
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factors. If correlations were calculated to be below 0.3 then the factor analysis was repeated 
using an orthogonal method and these results were reported instead (Allen et al., 2014). 
Results 
Demographics 
A total of (n=1692) participants enrolled in the first year interprofessional health unit in 
2013 (n=734) and 2014 (n=958) were invited to participate in the study. A total sample of 
1091 participants completed all items in the PIS (response rate of 64.5%). Of this group, 
exactly 50% were female (n=545; males 50%, n=545; 1 missing) and the median age was 
18 yrs (n=1089; mean=20.5yrs; sd=5.20; IQR=3, 2 missing) ranging from 16-71 years. The 
distribution for age was positively skewed with a skewness statistic of 3.67.Participant 
characteristics by gender and course distribution are in Figure 1 and Table 3. 
Figure 1: Sample distribution by course and gender 
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Alpha Pod TCM PT OT SExSc TR HSM HP PDHPE 
Para-
medicine HSc  
Male Count 44 8 55 25 193 46 10 24 93 38 9 545 43.34 (25) 0.849 
% within Gender 8.1% 1.5% 10.1% 4.6% 35.4% 8.4% 1.8% 4.4% 17.1% 7.0% 1.7% 100.0% 
% within Current 
Course 52.4% 40.0% 60.4% 17.4% 67.0% 37.4% 25.0% 49.0% 61.2% 43.2% 81.8% 50.0% 
% of Total 4.0% 0.7% 5.0% 2.3% 17.7% 4.2% 0.9% 2.2% 8.5% 3.5% 0.8% 50.0% 
Female Count 40 12 36 119 95 77 30 25 59 50 2 545 44.17 (36) 0.872 
increased 
to 0.876 if 
item 6 
removed 
% within Gender 7.3% 2.2% 6.6% 21.8% 17.4% 14.1% 5.5% 4.6% 10.8% 9.2% 0.4% 100.0% 
% within Current 
Course 47.6% 60.0% 39.6% 82.6% 33.0% 62.6% 75.0% 51.0% 38.8% 56.8% 18.2% 50.0% 
% of Total 3.7% 1.1% 3.3% 10.9% 8.7% 7.1% 2.8% 2.3% 5.4% 4.6% 0.2% 50.0% 
Total Count 84 20 91 144 288 123 40 49 152 88 11 1090 
% of Total 7.7% 1.8% 8.3% 13.2% 26.4% 11.3% 3.7% 4.5% 13.9% 8.1% 1.0% 100.0% 


























Cronbach Alpha 0.837 0.693 0.897 0.899 0.815 0.862 0.895 0.847 0.866 0.861 0.875 0.861 
increased 
to 0.711 

















if items 2, 
5, 6 
removed 
Abbreviations used in this table: Pod=Podiatry; TCM=Traditional Chinese Medicine; PT=Physiotherapy; OT=Occupational Therapy; SExSc=Sports and Exercise Science; TR=Therapeutic Recreation; 
HSM=Health Service Management; HP=Health Promotion; PDHPE= ; HSc=Health Science (unknown major) 
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Professional Identity Scale total scores for first year health science students  
Original Brown et al. (1986) Model 
For the original Brown et al. model the total score for PIS was calculated by adding the 
scores for each of the 10 items. Negatively phrased items 6-10 were reverse scored, so that 
higher scores on all items equated to a stronger and more positive professional identity. One 
thousand and ninety one (n=1091) participants completed all 10 items.  
The distribution of total PIS scores for 1091 participants was negatively skewed with a mean 
of 43.76 (SD=5.90; range 36) and median of 45 and a skewness statistic of -1.195. The 
minimum and maximum scores were 14 and 50 respectively out of a highest possible total of 
50. Typically scores were within 41 (Q1) and 49 (Q3), with half of these falling within this
interval. One extreme low outlier score of 14 was identified (more than 3IQR below Q1) (see 
Figure 2). 
Figure 2: Distribution of Mean Total PIS score 
Of the 11 courses surveyed, mean PIS scores ranged from 40 (HSc-no major) to 45.44 
(Occupational therapy), with paramedicine also close to the highest with a mean score of 
45.36 (see Table 3 for total mean score for all other courses). Mean PIS scores for males 
were 43.34 and 44.17 for females. 
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Professional Identity Scale internal consistency 
Cronbach’s alpha for the Professional Identity Scale was calculated to be 0.86, well above 
the accepted 0.7 level for internal consistency (Field, 2013), and suggesting 1 component in 
measuring the overall construct of professional identity. The internal consistency for each 
course and gender group was also calculated (see Table 3). Most courses produced 
acceptable Cronbach coefficients (Field, 2013) at or above 0.81, except for the TCM course 
that produced 0.69 which is still considered an acceptable level of internal consistency for 
scales measuring psychological constructs (Kline, 2000). The OT, PT and HSM courses 
produced the strongest Cronbach alphas of 0.899, 0.897 and 0.895 respectively.  However, 
the reliability analysis for OT also identified a stronger Cronbach coefficient of 0.93 if items 
6-10 were removed. Similarly the Health Science cohort with no specified major also
produced a strong Cronbach alpha of 0.875. Further analysis on this cohort produced a 
stronger alpha of 0.898 if items 2, 5 and 6 were removed. For 5 of the courses (TCM, OT, 
SExSc, TR and HSc), there was an improvement in reliability if item 6 was removed. The 
reliability of the scale according to gender based responses was also acceptable with alpha 
coefficients of 0.849 and 0.872 for separated groups of males and females students 
respectively. 
Professional Identity Scale construct validity 
In order to investigate whether the data in this first year cohort sample suggested more than 
unidimensional factor structure for this scale, a principal components (factor) analysis was 
conducted on the 10 items with oblique rotation (direct oblimin). This was previously 
conducted by Brown et al. (1986).The Kaiser-Meyer-Olkin measure verified the sampling 
adequacy for the analysis, KMO=0.87, which is well above the 0.5 acceptable limit (Field, 
2013; Kaiser, 1974). An initial analysis was run to obtain eigenvalues for each factor in the 
data. Two factors had eigenvalues over Kaiser’s criteria of 1 and in combination explained 
70.48% of the variance. The scree plot showed inflexions at the third point and would justify 
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retaining 2 factors (Figure 3). Table 4 shows the pattern matrix with 2 factors emerged and 
factor loadings for each item all well above the accepted 0.4.  
Figure 3: Scree plot for PIS 10 items 
Table 4: Factor Analysis for PIS all items 
Component 
1 2 
3. I am a person who feels strong ties with my course profession/field .891 
2. I am a person who identifies with my course profession/field .860 
5. I am a person who sees myself as belonging to my course
profession/field
.856 
4. I am a person who is glad to belong to my course profession/field .846 
1. I am a person who considers my course profession/field important .808 
9. I am a person who is annoyed to say that I'm a member of my course
profession/field
.874 
7. I am a person who tries to hide belonging to my course profession/field .855 
10. I am a person who criticizes my course profession/field .833 
8. I am a person who feels held back by my course profession/field .815 
6. I am a person who makes excuses for belonging to my course
profession/field
.723 
Principal Component Analysis with Oblimin and Kaiser Normalization. 
 Rotation converged in 5 iterations. 
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The correlation between Factors 1 and 2 in the Table 5, confirms that the oblique rotation of 
factors was most appropriate because they were highly interrelated (Allen et al., 2014).  
Table 5: PIS Correlations for Factors 1 and 2 
Component 1 2 
1 1.091 .602 
2 .602 1.091 
Secondary analyses of internal consistency for extracted Factors 1 and 2 in this new 
structure produced strong Cronbach Alphas of 0.91 and 0.87 respectively. 
Professional Identity Scale construct validity for each course 
Table 16 reports the PIS factor analysis results as calculated for each course groups. These 
are described in detail below. 
Factor analysis of podiatric medicine cohort 
A principal components analysis (PCA) for the podiatry cohort (n=84) using oblique rotation 
produced 2 factors with a low correlation of 0.216 between them (Allen et al., 2014). 
Therefore the analysis was repeated using orthogonal varimax rotation (Allen et al., 2014). 
The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 
KMO=0.82. Two factors had eigenvalues over Kaiser’s criteria of 1 and in combination 
explained 66.44% of the variance in this podiatry sub-sample. The scree plot showed 
inflexions at the third point and would justify retaining 2 factors (see Figure 4). Table 6 shows 
the pattern matrix with 2 factors emerged and factor loadings for each item all well above the 
accepted 0.4. 
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Table 6: PIS Pattern matrix for Podiatric medicine 
Figure 4: Podiatric medicine – Scree plot 
Factor analysis of Traditional Chinese medicine cohort 
A principal components analysis (PCA) for the TCM cohort (n=20) using oblique rotation 
produced 2 factors with a low correlation of -.180 between them (Allen et al., 2014). 
Therefore the analysis was run again using orthogonal varimax rotation (Allen et al., 2014). 
The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 
Component 
1 2 
PISItem8 reversed .886 
PISItem7 reversed .875 
PISItem9 reversed .808 
PISItem 6 reversed .750 
PISItem10 reversed .743 
PIS Item 2 .838 
PIS Item 1 .837 
PIS Item 3 .804 
PIS Item 4 .722 
PIS Item 5 .307 .706 
Principal Component Analysis with Varimax rotation and Kaiser Normalization. 
a. Rotation converged in 3 iterations
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KMO=0.62. Two factors had eigenvalues over Kaiser’s criteria of 1 and in combination 
explained 74.63% of the variance in this podiatry sub-sample. The scree plot showed 
inflexions at the third point and would justify retaining 2 factors (see Figure 5). Table 7 shows 
the pattern matrix with 2 factors emerged and factor loadings for each item all well above the 
accepted 0.4. 
Table 7: PIS Pattern matrix for Traditional Chinese medicine 
Component 
1 2 
PIS Item 2 .937 
PIS Item 3 .915 
PIS Item 5 .901 
PIS Item 1 .846 
PIS Item 4 .803 
PISItem8 reversed .910 
PISItem9 reversed .851 
PISItem10 reversed -.308 .831 
PISItem7 reversed .790 
PISItem 6 reversed -.334 .633 
Principal Component Analysis with Varimax and Kaiser Normalization. 
Rotation converged in 3 iterations. 
Figure 5: Traditional Chinese medicine – Scree plot 
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Factor analysis of physiotherapy cohort 
A principal components analysis (PCA) for the physiotherapy cohort (n=91) using oblique 
rotation produced 2 factors with acceptable correlation of .349 between them (Allen et al., 
2014). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 
KMO=0.85. Two factors had eigenvalues over Kaiser’s criteria of 1 and in combination 
explained 75.87% of the variance in this physiotherapy sub-sample. The scree plot showed 
inflexions at the third point and would justify retaining 2 factors (see Figure 6). Table 8 shows 
the pattern matrix with 2 factors emerged. 
Table 8: PIS Pattern matrix for Physiotherapy 
Component 
1 2 
PIS Item 3 .968 
PIS Item 2 .921 
PIS Item 4 .857 
PIS Item 5 .840 
PIS Item 1 .741 
PISItem9 reversed .951 
PISItem7 reversed .898 
PISItem10 reversed .893 
PISItem8 reversed .741 
PISItem 6 reversed .728 
Principal Component Analysis with Oblimin rotation and Kaiser Normalization. 
a. Rotation converged in 5 iterations.
338 
Figure 6: Physiotherapy – Scree plot 
Factor analysis of occupational therapy cohort 
A principal components analysis (PCA) for the occupational therapy sub-sample (n=144) 
using oblique rotation produced 2 factors with acceptable correlation of .443 between them 
(Allen et al., 2014). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the 
analysis, KMO=0.865. Two factors had eigenvalues over Kaiser’s criteria of 1 and in 
combination explained 70.76% of the variance in this occupational therapy cohort. The scree 
plot showed inflexions at the third point and would justify retaining 2 factors (see Figure 7). 
Table 9 shows the pattern matrix with 2 factors emerged. 
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Table 9: PIS Pattern matrix for Occupational Therapy 
Component 
1 2 
PIS Item 3 .944 
PIS Item 5 .908 
PIS Item 2 .896 
PIS Item 4 .856 
PIS Item 1 .699 
PISItem7 reversed .788 
PISItem9 reversed .773 
PISItem 6 reversed .759 
PISItem8 reversed .756 
PISItem10 reversed .688 
Principal Component Analysis with oblique oblimin and Kaiser Normalization. 
Rotation converged in 5 iterations. 




Factor analysis of Sports and Exercise Science cohort 
A principal component analysis (PCA) for the sports and exercise science group (n=) using 
oblique rotation produced 2 factors with low correlation of .192 between them (Allen et al., 
2014). Therefore the analysis was repeated using orthogonal varimax rotation (Allen et al., 
2014). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 
KMO=0.824. Two factors had eigenvalues over Kaiser’s criteria of 1 and in combination 
explained 65.42% of the variance in this sports and exercise cohort. The scree plot showed 
inflexions at the third point and would justify retaining 2 factors (see Figure 8). Table 10 
shows the pattern matrix with 2 factors emerged and factor loadings for each item all well 
above the accepted 0.4. 





PIS Item 5 .844  
PIS Item 3 .828  
PIS Item 4 .826  
PIS Item 1 .801  
PIS Item 2 .783  
PISItem9 reversed  .849 
PISItem7 reversed  .841 
PISItem8 reversed  .810 
PISItem10 reversed  .782 
PISItem 6 reversed  .631 
Principal Component Analysis with Varimax Rotation and Kaiser Normalization. 










Figure 8: Sports and exercise science – Scree plot 
Factor analysis of therapeutic recreation cohort 
A principal component analysis (PCA) for the therapeutic recreation sub-sample (n=123) 
using oblique rotation produced 2 factors with a low correlation of .265 between them (Allen 
et al., 2014). Therefore the analysis was repeated using orthogonal varimax rotation (Allen et 
al., 2014). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 
KMO=0.838. Two factors had eigenvalues over Kaiser’s criteria of 1 and in combination 
explained 70.66% of the variance in this occupational therapy cohort. The scree plot showed 
inflexions at the third point and would justify retaining 2 factors (see Figure 9). Table 11 
shows the pattern matrix with 2 factors emerged. 
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Table 11: PIS Pattern matrix for Therapeutic recreation 
Component 
1 2 
PIS Item 3 .890 
PIS Item 2 .861 
PIS Item 5 .833 
PIS Item 4 .823 
PIS Item 1 .778 
PISItem7 reversed .875 
PISItem9 reversed .838 
PISItem10 reversed .819 
PISItem 6 reversed .765 
PISItem8 reversed .350 .721 
Principal Component Analysis with Varimax and Kaiser Normalization. 
Rotation converged in 3 iterations. 
Figure 9: Therapeutic recreation – Scree plot 
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Factor analysis of health service management cohort 
A principal component analysis (PCA) for the health service management cohort (n=40) 
using oblique rotation produced 3 factors with acceptable correlation of .301 and .323 for 2 
of the factors (Allen et al., 2014). The Kaiser-Meyer-Olkin measure verified the sampling 
adequacy for the analysis, KMO=0.705. Three factors had eigenvalues over Kaiser’s criteria 
of 1 and in combination explained 79.65% of the variance in this health service management 
cohort. The scree plot showed inflexions at the fourth and fifth point and could justify 
retaining 3 or 4 factors. However, in this instance Kaiser’s criteria was applied and only 3 
factors with eigenvalues over 1 were retained (see Figure 10). Table 12 shows the pattern 
matrix with 3 factors. 
Table 12: PIS Pattern matrix for Health services management 
Component 
1 2 3 
PISItem9 reversed .901 
PISItem8 reversed .827 .305 
PISItem7 reversed .820 
PISItem10 reversed .810 
PIS Item 1 .464 .432 
PIS Item 4 .928 
PIS Item 5 .887 
PIS Item 3 .609 .495 
PIS Item 2 .852 
PISItem 6 reversed .488 .590 
Principal Component Analysis with Oblimin and Kaiser Normalization. 
Rotation converged in 11 iterations. 
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Figure 10: Health services management – Scree plot 
Factor analysis of health promotion cohort 
A principal component analysis (PCA) for the health promotion cohort (n=49) using oblique 
rotation produced 2 factors with a low correlation of .181 between them (Allen et al., 2014). 
Therefore the analysis was repeated using orthogonal varimax rotation (Allen et al., 2014). 
The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 
KMO=0.793. Two factors had eigenvalues over Kaiser’s criteria of 1 and in combination 
explained 72.95% of the variance in this health promotion cohort. The scree plot showed 
inflexions at the third point and would justify retaining 2 factors (see Figure 11). Table 13 
shows the pattern matrix with 2 factors emerged. 
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Table 13: PIS Pattern matrix for Health Promotion 
Component 
1 2 
PIS Item 4 .921 
PIS Item 3 .911 
PIS Item 5 .883 
PIS Item 2 .866 
PIS Item 1 .808 
PISItem9 reversed .883 
PISItem7 reversed .828 
PISItem10 reversed .797 
PISItem8 reversed .795 
PISItem 6 reversed .696 
Principal Component Analysis with Varimax with Kaiser Normalization. 
a. Rotation converged in 3 iterations.
Figure 11: Health promotion – Scree plot 
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Factor analysis of PDHPE cohort 
A principal component analysis (PCA) for the PDHPE cohort (n=) using oblique rotation 
produced 2 factors with a low correlation of .274 between them (Allen et al., 2014). 
Therefore the analysis was repeated using orthogonal varimax rotation (Allen et al., 2014). 
The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 
KMO=0.854. Two factors had eigenvalues over Kaiser’s criteria of 1 and in combination 
explained 73.27% of the variance in this health promotion cohort. The scree plot showed 
inflexions at the third point and would justify retaining 2 factors (see Figure 12). Table 14 
shows the pattern matrix with 2 factors emerged. 
Table 14: PIS Pattern matrix for PDHPE 
Component 
1 2 
PIS Item 3 .891 
PIS Item 1 .887 
PIS Item 5 .878 
PIS Item 4 .873 
PIS Item 2 .851 
PISItem9 reversed .856 
PISItem8 reversed .853 
PISItem7 reversed .831 
PISItem10 reversed .813 
PISItem 6 reversed .716 
Principal Component Analysis and Varimax with Kaiser Normalization. 
Rotation converged in 3 iterations. 
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Figure 12: PDHPE – Scree plot 
Factor analysis of paramedicine cohort 
A principal component analysis (PCA) for the paramedicine cohort (n=88) using 
oblique rotation produced 2 factors with a low correlation of .167 between them 
(Allen et al., 2014). Therefore the analysis was repeated using orthogonal varimax 
rotation (Allen et al., 2014). The Kaiser-Meyer-Olkin measure verified the 
sampling adequacy for the analysis, KMO=0.779. Two factors had eigenvalues 
over Kaiser’s criteria of 1 and in combination explained 77.06% of the variance in 
this health promotion cohort. The scree plot showed inflexions at the third point 
and would justify retaining 2 factors (see Figure 13). Table 15 shows the pattern 
matrix with 2 factors emerged. 
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Table 15: PIS Pattern matrix for Paramedicine 
Component 
1 2 
PISItem9 reversed .956 
PISItem7 reversed .905 
PISItem8 reversed .869 
PISItem10 reversed .827 
PISItem 6 reversed .796 
PIS Item 4 .889 
PIS Item 1 .888 
PIS Item 5 .884 
PIS Item 3 .870 
PIS Item 2 .829 
Principal Component Analysis with Varimax and Kaiser Normalization. 
Rotation converged in 3 iterations. 




Summary of course factor analyses  
All cohorts except for the HSc group (with no major) were suitable for factorial analysis. 
Factors with eigenvalues over Kaiser’s criteria of 1 were extracted. A principal component 
analysis (PCA) with oblique rotation was used for the PT, OT and HSM cohorts as the 
extracted factors from these cohorts were correlated.  Both PT and OT data had produced a 
2 factor structure with affirmative items 1-5 in one factor and negative items 6-10 on the 
other. In contrast, HSM data were the only group to produce a 3 factor solution. All other 
cohorts were rotated using the orthogonal varimax setting and all had produced a 2 factor 
solution with affirmative items grouped on one factor and the negative items on the other. 
For all factor solutions reported, factor loadings for each item were all well above the 
accepted 0.4. The percentage of variance explained by the extracted factors for all groups 
ranged from 65 to 79%. KMO measures for each sample were acceptable and are listed in 
Table 16. A factor analysis of the HSc (with no major) cohort was not reported because the 
measure of sampling adequacy - KMO was .358, indicating that there was insufficient 
variance in the data because the sample size was too small and therefore not suitable for 
factorial analysis.  
 











Explained Rotation Factor 1
Structure 
Factor 2 Factor 3
Podiatry 84 0.82 2 66.44% varimax Items 6-10 Items 1-5
TCM 20 0.62 2 74.63% varimax Items 1-5 Items 6-10
PT 91 0.85 2 75.87% oblique Items 1-5 Items 6-10
OT 144 0.87 2 70.76% oblique Items 1-5 Items 6-10
SExSc 288 0.82 2 65.42% varimax Items 1-5 Items 6-10
TR 123 0.84 2 70.66% varimax Items 1-5 Items 6-10
HSM 40 0.71 3 79.65% oblique Items 1, 7-10 Items 3-5 Items 2, 6
HP 49 0.79 2 72.95% varimax Items 1-5 Items 6-10
PDHPE 152 0.85 2 73.27% varimax Items 1-5 Items 6-10
Paramedicine 88 0.78 2 77.06% varimax Items 6-10 Items 1-5
HSc no major 11
Total 1090
* KMO measures >0.6 indicate that the sample size is suitable for factorial analysis
sample size inadequate for factor analysis
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Discussion 
The current study has demonstrated that the Professional Identity Scale, with its original 10 
items with minor amendments, is a reliable and valid measure of professional identity for 
commencing health science students, even in their first weeks of study.  The study confirms 
the findings of previous reliability studies with undergraduate health students (Barnes et al., 
2000; Carpenter, 1995a) who also reported acceptable Cronbach alpha coefficients of 0.76-
0.85. However, given the equal proportions of males and females in the sample, this study 
adds further to this evidence and confirms that this measure of reliability and validity is not 
biased by gender. Remarkably, the study also found that the PIS was equally as reliable in 
measuring professional identity in commencing  health students when compared to the 
reliability coefficient produced with practicing professionals  (Cronbach alpha of the current 
study of 0.86 compared to Cronbach alpha of 0.82-0.91 in Barnes et al., 2000). Comparisons 
cannot be made with the revised PIS used by Adams et al. (2006) and Worthington et al. 
(2013), because the items and scoring protocol had been significantly changed. However the 
Cronbach alpha achieved in the current study was above that achieved with the revised 
version, indicating that the original scale produced a comparable if not more homogenous 
response in measuring professional identity with this commencing student sample. 
Separate reliability analyses for each cohort produced acceptable to Cronbach alpha 
coefficients ranging from 0.693 to 0.899. For 5 of the 11 courses, removal of item 6 improved 
the internal consistency of the scale for that cohort. Item 6 asked students to indicate a level 
of agreement with the statement – ‘I am a person who makes excuses for belonging to my 
course profession/field’. It is unclear why this item in particular, out of the 5 negative 
statements, produced a more varied response that did not correlate well with other items 
responses. Items 5 and 7 also use the word ‘belonging’ and so it is unlikely that it was this 




the notion of ‘apologising for belonging’ to a group produced a more varied response. This 
may be because students were just starting their courses or because apologising seemed a 
little too-excessive an act. In any case it did not consistently contribute to the measurement 
the professional identity for the traditional Chinese medicine, occupational therapy, sports 
and exercise science or health science (with no major) cohorts. Similarly, the separate 
reliability analysis for females and males also showed a slight increase in internal 
consistency of female responses if item 6 were removed.  
For two cohorts (OT and HSc) a stronger Cronbach alpha was achieved by the removal of 
more than 1 item. For the occupational therapy cohort, Cronbach alpha increased from 
0.899 to 0.926 with the removal of all negative items 6-10. This was despite these items 
being reversed scored and may indicate more about this cohort’s ambivalence in responding 
to negatively phrased items. Also of interest was the HSc group, who despite not identifying 
a course major, suggesting more varied responses on professional identity, still produced a 
good Cronbach alpha of 0.875; and 0.898 if items 2,5,6 were removed. According to Field 
(2013) the higher the number of items in a scale, the higher the Cronbach alpha. Therefore, 
for both the OT and HSc cohorts, the resulting increase in Cronbach alpha with the reduction 
of scale items would signify that the remaining items were highly correlated in measuring the 
construct of professional identity with these groups. According to DeVellis (2012) an 
important benefit of improving the reliability of a scale is that they increase the statistical 
power for a given sample size or can allow a smaller sample size to yield equivalent power. 
As such, given that health science cohort studies can consist of small samples, the current 
finding regarding internal consistency for each group can assist researchers in attaining the 
required statistical power to help generate meaningful conclusions regarding their 
measurement of professional identity. 
 
Factor analysis of this study’s responses produced a 2 factor solution, with affirmative items 
1-5 loading onto Factor 1 and negative items 6-10 loading onto Factor 2 and in combination 
explained 70.48% of the variance. The internal consistency of Factors 1 and 2 were also 
352 
good with Cronbach coefficients of 0.91 and 0.87 respectively. Negative statements are 
important in scales as they reduce response bias, but it is interesting that despite reverse 
scoring items 6-10 they still loaded onto a separate factor. Some items, such as Items 4 and 
7 stating; ‘I am a person who is glad to belong…’ as opposed to ‘I am a person to tries to 
hide belonging…’appear to be a complete inversion of each other. As such, it does not seem 
that Factors 1 and 2 represented different dimensions of professional identity as such, but 
rather indicate that Factor 1 represented Positive Professional Identity while Factor 2 
represented Negative Professional Identity. This structure was replicated in the cohort factor 
analyses for all 10 courses except for the course Health Service Management which 
produced a 3 factor solution instead. Only 2 other studies reported factor analysis results for 
the original PIS. Brown et al.’s (1986) analysis with factory employees produced a 3 factor 
solution while Carpenter’s (1995) study with nursing and medicine students removed 1 
unidentified item to produce a 1 factor 9 item solution. Despite this, both maintained that a 
summation of all items would provide an index of professional identity. The current study 
consistently produced the 2 factors for the complete health science sample as well as the 
majority of individual courses providing strong support that for commencing health science 
students, a 2 dimensional factor model represented the professional identity construct best. 
For health service management students, a 3 factor solution is proposed and for 
occupational therapy students, a 1 factor, 5 item structure is proposed as a more reliable 
tool. Comparisons with the revised PIS are not discussed because of the significant 
variations between this and the original scale.  
Limitations 
The current sample was taken from one university and despite the diversity of student 
characteristics, the inclusion of 11 health disciplines and balanced gender proportions in this 
group it may not represent the characteristics of all health science students. 
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7.3 Chapter Synopsis 
This chapter presented an examination of psychometric properties of the PIS in the 
format of a manuscript drafted for submission to the American Journal of Occupational 
Therapy. It used referencing, citation, heading and subheading formats specified in the 
journal author guidelines.  The reference list was not included in this chapter – all 
sources cited are included in the thesis reference list. The next chapter presents the RCT 
Intervention Study for 2013. The RCT study design, randomisation, intervention 
conditions and rationale for choice of analysis were presented in Chapter 2.  
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8 Chapter 8 
Impact of an IPE intervention on first year health science student 
professional identity, professional relations and readiness for 
interprofessional learning: a randomised controlled trial with 
occupational therapy, physiotherapy, podiatry, therapeutic 
recreation, traditional Chinese medicine, health promotion, health 
services management, sports and exercise science and health science 
undergraduate students 
This chapter presented in an article-manuscript format, answers the research question: 
What impact does a brief educational intervention have on first year health science 
student professional identity, professional relations and readiness for interprofessional 
learning scores? 
Which of the three intervention conditions have most impact on: 
(a) Readiness for interprofessional learning
(b) Professional identity
(c) Professional relations




Which of the three intervention conditions are associated with sustained five-month 
outcomes in readiness for interprofessional learning, professional relations and 
professional identity? 
The chapter is presented in the form of a manuscript prepared for submission to a peer 
review journal. The target journal is Journal of Interprofessional Care (Author 
guidelines http://www.tandfonline.com/loi/ijic20) 
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Chapter 8 presents a draft journal manuscript of the RCT study conducted in 2013. The 
results presented here are those produced using the ITT analysis. This study examined the 
effects of three IPE interventions on readiness for IPE, interprofessional relations and 
professional identity. The effects of gender, age and course were also investigated. Results 
as presented via three level of analysis. First, group means were compared and the two 
regressions analyses present the effects for factors with and without adjustment. Findings 
are discussed with reference to literature.  
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Abstract 
N=242 participants were included in this study. A per protocol and ITT analysis was conducted. 
Three levels of analysis including two multivariate regressions using GEE provided a robust 
analysis of data. All three intervention conditions produced a statistically significant increase in 
student readiness for IPE. Professional identity was significantly increased by Intervention 1 and 
decreased by Interventions 2 and 3. The effect for interprofessional relations as measured by 
the IEPS was inconsistent in that scores significantly decreased post intervention but then 
increased at follow up. The influence of sample attributes was also investigated. There was no 
gender or age effect on RIPLS. However, compared to podiatry, students from occupational 
therapy, health science and sports and exercise science increased the RIPLS coefficient; 
physiotherapy produced a significant decrease in readiness for IPE. Females and older students 
produced an increase in IEPS at post intervention. A significant decrease in IEPS was detected 
for traditional Chinese medicine at post intervention; an increase for those in physiotherapy, 
occupational therapy and sports and exercise science was reported at follow up. Females and 
older students produced an increase in professional identity at post and follow up. Compared to 
podiatry, student from sports and exercise science, occupational therapy and physiotherapy 
also increased the PIS coefficient; a significant decrease in PIS was produced for traditional 
Chinese medicine students at post. 
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Background  
The evaluation of interprofessional education has been a focus of research for the last twenty 
years. Since its early conceptualisation as a way of enabling students to “learn with, from and 
about each other”, (Centre for Advancement of Interprofessional Education, 2002, online) IPE 
has been charged with the responsibility to achieve the “collaborative practice-ready health 
workforce” required for effective delivery of health care services (World Health Organisation 
(WHO), 2010, p. 10) 
The most recent Cochrane review of methodologically strong IPE evaluation research 
conducted by Reeves et al. (2013), found only 15 studies that met their inclusion criteria of 
measuring Kirkpatrick’s (1998) revised outcomes at level 3 and 4; studies that were associated 
with patient and service delivery outcomes (Freeth, Hammick, Reeves, Koppel, & Barr, 2005). 
Of these, only one study investigated the efficacy of IPE with undergraduate pre-certifying 
health science students. No study used a commencing first year student sample.  
Other IPE evaluation studies, not included in the Reeves et al. (2010; 2013) systematic 
reviews, have examined the effects of IPE during the course of a health student’s 
undergraduate study. The majority of these used a pre-post methodology (Boyle et al., 2013; 
Cooper et al., 2005; Darlow et al., 2015b; DiVall et al., 2014; Dubouloz et al., 2010; Hayashi et 
al., 2012; Kenaszchuk et al., 2012; Ritchie et al., 2013; Rossler & Kimble, 2015; Seif et al., 
2014; Wellmon et al., 2012; Wilhelm, Poirier, Otsuka, & Wagner, 2014) , and few used a follow 
up data collection point (Bradley, Cooper, & Duncan, 2009; Gough et al., 2013). Some studies 
also used a control comparison group (Czarnecki, Kloostra, Boynton, & Inglehart, 2014; Darlow 
et al., 2015; Pollard et al., 2006; Segal-Gidan, Walsh, Lie, Cha Chi, & Lohenry, 2014; Sheu et 
al., 2012).  
There is thus a limited number of IPE evaluation studies that have used a randomised 
controlled trial design. In the systematic review of IPE evaluation studies, only 8 of the 15 
studies used a randomised controlled design (Reeves et al., 2013). Despite calls to use study 
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designs that incorporate randomisation, to our knowledge there are only five studies in the 
broader IPE literature that have used random allocation of participants (Just et al., 2010; Nango 
& Tanaka, 2010; Shoemaker et al., 2015; Street et al., 2007; Wang et al., 2015). 
Aim 
To explore effect of all co-factors contributing to the variability of student perceptions of 
professional  identity, professional relations and readiness for interprofessional learning 
following an IPE intervention with first year health science students.  
Method 
The study was approved by Human Research Ethics Committees of participating institutions 
(University of Wollongong HE13/030; Western Sydney University H10114). A cluster 
randomized controlled trial design was used.  
Sample: Participants were students who were enrolled in multidisciplinary tutorial groups 
in a compulsory first year, first session inter-professional health science subject in 2013 at a 
comprehensive outer metropolitan university in Sydney, Australia. They were enrolled in one of 
the following courses: occupational therapy, physiotherapy, podiatry, traditional Chinese 
Medicine, sports and exercise science and a health science course comprising of key programs 
in therapeutic recreation, health promotion and health services management.  A total of N=242 
participated as volunteers in the study. While students could choose whether or not to complete 
study measures as volunteers, all students participated in intervention activities as “usual study” 
through their enrolment in the subject.  
Intervention: The intervention was a series of five lecture + tutorial + online homework 
modules delivered as part of a 13 module weekly series that comprised the subject. Students 
were in mixed discipline tutorial groups. Before the intervention, six modules had already been 
implemented with students as part of their usual study (these modules were: introduction to 
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university, information literacy, academic literacy, introduction to referencing and academic 
integrity, and introduction to professional ethics). The intervention modules commenced with an 
“introduction to safe practice” with a focus on infection control and manual handling, then 
“teamwork and person centred practice”, and then “meanings of health, the World Health 
Organisation ICF approach”. The ICF was used in two ways here; one to develop an 
understanding the client’s context in determining level of functioning and secondly to identify 
and validate the role of each health professional as part of the multidisciplinary or 
interdisciplinary team. A final module focussed on either developing students ‘teamwork skills”, 
understanding of “professional role” or “professional identity”. Student tutorial groups were 
randomly assigned using blind allocation to one of these final modules. The allocation was 
based on a cluster of tutorial classes.  This last module is what distinguished the three different 
intervention conditions.  
The three final topics were selected because each of these had been identified to be 
important elements for successful interprofessional learning by Parsell and Bligh (1999). In the 
study the three intervention conditions comprising four common topics and one unique topic 
were identified as:  Teamwork (Condition 1 TW); Professional Roles (Condition 2 RLS); and 
Professional Identity (Condition 3 PI). Table 1 describes the content explored in each tutorial 
condition and the learning activity used. The activities used within the tutorial to explore these 
topics were designed to reflect the topic focus.  
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Table 1: Content and activities in tutorial conditions 
Condition name 
(Abbreviation) 
Learning Outcomes Learning Activities 
Teamwork 
(1TW) 
Define effective teams 
•Identify benefits of
interprofessional teamwork
•Describe the "Health Fusion





•Collaborate with their team
comprising of students from
different courses
Presentation of content defining effective 
and interprofessional teams 
Watch 2 short videos from the’ Health 
Fusion team Challenge’ 
In interprofessional groups discuss their 
case study and formulate a preliminary 
interprofessional plan for the client 
Present their Plan to the class 




•Describe characteristics of a
profession
•Present an intervention







with students from their own
profession/course
Presentation of content defining 
professions with reference to those groups 
in the class 
In intraprofessional groups students 
discussed their specific role for the case 
study and formulated a discipline specific 
plan for the client 
Present their plan to the class 







•Describe what is meant by
the term ‘community of










Presentation of content describing 
professional identity and ‘community of 
colleagues’ 
In intraprofessional groups students 
discuss their own perceptions of 
professional identity using the 
Professional Identity Scale. This is 
followed by open discussion with the 
larger group. 
In intraprofessional groups students use 
their electronic devices to investigate their 
professional association and what it offers. 
They then link up to the classroom media 
and share the videos/websites with the 
class 
Reflect individually on the process of 
working intraprofessionally and their 





Students self-allocated into tutor groups 
Randomised 3 groups to 3 conditions 
Condition 2    
n=73  
Condition 3    
n=100 
Condition 1    
n=69  
Students consent to participate by completing the survey  
2013 Participants assessed for eligibility   
n=2 excluded (Reason= student not enrolled in a health course) 
Tutorial classes grouped into 3 groups   
grouping was based on number of classes per tutor so that each group had similar number 
Condition 1    
n=24 
Condition 2    
n=8 























2013 Post (1 week after condition)* n=242 
2013 5 mth * n=54 
RIPLS, IEPS, PIS 
Figure 1: 2013 RCT CONSORT Diagram 
* N values represent the number of participants who answered ALL items in the survey instrument as validated in previous chapters (PIS=10 items; 
IEPS=16 items (items 8 & 11 removed); RIPLS=16 items (items 17-19 removed))
**Missing N values are due to participants not identifying their student ID numbers or not completing all items in the follow up survey
Baseline measure taken in Week 6 
2013 Baseline* n=242 
Condition 1    
n=69  
Condition 2    
n=73 







1         
Tutor A (5 classes)  
Tutor D (4 classes)  
Total n=9 
2         
Tutor B (5 classes)  
Tutor E (3 classes)   
Tutor G (2 classes) 
Total n=10         
T 
3         
Tutor C (4 classes)   
Tutor F (2 classes)  
Tutor H (2 classes) 
Total n=8 
**Lost to 
follow up  






Randomisation: Cluster randomisation was done according to tutor linked tutorial 
groups. There were 3 tutorial groups and 8 tutors. All tutors taught the common intervention 
modules using the same teacher orientation, tutor guide, class plan and class materials. Tutors 
were randomised to one of three IPE conditions before baseline data was collected.  Tutors thus 
taught only one IPE intervention “condition” – either 1TW, 2RLS or 3PI module; they were 
aware that other IPE topics were being taught in other tutorials but were asked not to investigate 
or look at those modules. Randomisation was conducted using opaque envelopes with tutor 
names in one set and module topics in another set. An administrator not associated with the unit 
of study and not known to any of the tutors selected one opaque envelope from each set 
independent of researchers; the tutor name was recorded in one column and the module 
condition was recorded in the other column. The tutor-intervention condition pairs were then 
communicated to the investigators. Tutors were given the IPE class plan, tutor guide and class 
materials the week before the final module was implemented. Two tutors taught 1TW to nine 
groups; three tutors taught 2RLS to ten groups; and three tutors taught 3PI to eight groups. 
Figure 1 presents the consort diagram of the study design. 
Instruments: Students completed baseline (pre-intervention) surveys that included – age, 
gender, course of enrolment, the Readiness for Interprofessional Learning Scale (RIPLS) 
(Parsell & Bligh, 1999), the Interdisciplinary Education Perception Scale (IEPS) (Luecht et al., 
1990), and the Professional Identity Scale (PIS) (Brown et al., 1986). Students were told their 
intervention number immediately prior to completing the post survey.  Student noted their 
allocated intervention on their post survey. Surveys were completed in class at baseline and 
post-intervention time points, and online at the five month follow up. These IPE measures were 
selected following reviews of the literature and psychometric evaluations by investigators 
(Tannous & Cusick, draft manuscripts Chapters 4, 5, 6, 7). Student identification numbers were 
requested so that responses from baseline (BL) could be matched to post-intervention (POST) 
and five month follow-up (5MFU) surveys. The pre-post and 5MFU data was matched by an 
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assistant and de-identified before investigators could see it. Data from paper surveys was 
manually entered into an Excel spreadsheet by an employed administrative assistant. Data from 
the online survey was exported into the same Excel data set. Data was checked for accuracy 
and then de-identified with student numbers being removed and participant codes used instead 
to track data. The Excel data was then imported into STATA Version 14 for analysis. 
Data analysis: Data was analysed using descriptive statistics aggregating participant 
characteristics and responses to IPE measures on the RIPLS, IEPS and PIS. The RIPLS, PIS 
and IEPS items data was extracted using best-fit models previously reported by investigators as 
appropriate to first year health science students (Tannous & Cusick, draft manuscripts Chapters 
4, 5, 6, and 7). Item generalised estimating equation (GEE) modelling was used to investigate 
average population effects at baseline (BL), one week after the final module (POST) and then 
five months after intervention (5MFU). First participant characteristics were considered using 
group comparisons; then time (BL to POST; BL to 5MFU) was included as a co-factor 
(Regression 1); then finally each factor was considered with the addition of time and IPE module 
condition as cofactors (Regression 2). Per protocol and intention to treat (ITT) analyses were 
conducted with the latter selected to inform conclusions. Per protocol analyses are available as 
a supplementary file (In the journal article this will be an online file; in the thesis it is Appendix 
G). Full details of the intention to treat analysis are available as a supplementary file (In the 
journal article this will be an online file; in the thesis it is Appendix H). Level of significance was 
set at p<0.05; only significant relationships are reported in this paper; p values are not reported, 
rather they are available in the supplementary files.  
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Table 2: 2013 Count, mean, SD, effect sizes and 95% confidence intervals at baseline for key 
demographic factors 
Count  Mean (SD) p value
Cohen d [95% CI]
Readiness for Interprofessional Learning Scale (RIPLS)
Male 112 64.57 (6.37)
Female 130 65.89 (8.26)
Total 242 65.28 (7.46) -.178; [-.43, .08} 0.170
Course*
Podiatry 25 64.32 (7.60)
TCM 8 66.89 (7.63)
PT 26 62.63 (8.66)
OT 39 67.15 (9.33)
SExSc 85 64.67 (6.62)
Health Science** 59 66.27 (6.31)
Total 242 65.28 (7.46) .034 .00, .07 0.148
Age
17-22 216 65.14 (7.69)
23 + 26 66.43 (5.17)
Total 242 65.28 (7.46) -.173 -.58, .23 0.407
Interdisciplinary Education Perception Scale (IEPS)
Male 112 69.36 (19.09)
Female 130 70.62 (16.67)
Total 242 70.04 (17.800 -.071 -.32, .18 0.582
Course*
Podiatry 25 69.04 (20.64)
TCM 8 60.63 (15.77)
PT 26 78.12 (10.67)
OT 39 73.49 (15.39)
SExSc 85 70.61 (13.85)
Health Science** 59 65.07 (23.51)
Total 242 70.04 (17.80) .057 .00, .11 0.016
Age
17-22 216 69.66 (18.40)
23 + 26 73.15 (11.50)
Total 242 70.04 (17.80) -.196 -.60, .21 0.346
Professional Identity Scale (PIS)
Male 112 43.27 (5.48)
Female 130 44.38 (5.27)
Total 242 43.87 (5.39) -.208 -.46, .05 0.108
Course*
Podiatry 25 42.52 (5.28)
TCM 8 38.75 (7.38)
PT 26 44.27 (5.18)
OT 39 45.69 (4.94)
SExSc 85 44.91 (4.70)
Health Science** 59 42.25 (5.66)
Total 242 43.87 (5.39) .091 .02, .15 <0.001
Age
17-22 216 43.84 (5.39)
23 + 26 44.08 (5.51)
Total 242 43.87 (5.39) -.043 -.45, .36 0.835
effect size
BASELINE
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses
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Results  
N=635 students were enrolled in the compulsory first year subject. Of these N=242 students 
participated as volunteers (n=130 female; 89% 17-22 years). Table 2 presents participant 
characteristics at baseline for gender, age and course-discipline as well as descriptive statistics 
for baseline RIPLS, IEPS and PIS scores.  There was only attrition from baseline to follow - up 
(242 participants to 54 participants). No participants were lost from baseline to post intervention. 
Following per protocol analysis it was determined that intention to treat analysis (ITT) would 
provide the more robust information and it is this results data that is used in the following. ITT 
regression 1 and 2 results are listed in Table 3. 
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Table 3: 2013 ITT Regression 1 and 2 summary results 
REGRESSION 1 with Time REGRESSION 2 with TimexCondition
ITT 2013 BL to Post
RIPLS
Gender no effect Gender no effect
Age no effect Age no effect
Course SS increase for OT & HSc; SS decrease for PT Course  SS increase for OT & HSc; SS decrease for PT
Time SS increase TimexCondition SS increase for BC2, PC1, PC2, PC3; SS decrease for BC3
IEPS
Gender SS increase for females Gender SS increase for females
Age SS increase for older Age SS increase for older
Course SS decrease for TCM Course SS decrease for TCM
Time SS decrease TimexCondition SS increase for BC2; SS decrease for BC3, PC1, PC2, PC3
PIS
Gender SS increase for females Gender SS increase for females
Age no effect* Age SS increase for older*
Course SS increase for SExSc, SS decrease for TCM Course SS increase for SExSc, SS decrease for TCM
Time no effect TimexCondition SS increase for PC1; SS decrease PC2, PC3
ITT 2013 BL to 5MFU
RIPLS
Gender no effect Gender no effect
Age no effect Age no effect
Course SS increase for OT, SExSc, HSc Course SS increase for OT, SExSc, HSc
Time SS increase TimexCondition SS increase for BC2, 5C1, 5C2, 5C3, SS decrease for BC3
IEPS
Gender SS increase for females Gender SS increase for females
Age no effect Age no effect
Course SS increase  for PT, OT, SExSc Course SS increase  for PT, OT, SExSc
Time no effect TimexCondition SS increase for BC2, 5C1, 5C2, 5C3; SS decrease for BC3
PIS
Gender SS increase for females Gender SS increase for females
Age SS increase for older Age SS increase for older
Course SS increase for OT, SExSc, PT Course SS increase for OT, SExSc, PT
Time SS decrease TimexCondition SS increase for BC3; SS decrease for 5C1, 5C2, 5C3
ITT 2014 BL to Post
* difference in age effect for each of the regression analyses
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Group Comparisons and Regression Analysis 1 
Gender 
Mean comparisons: There were no significant differences in baseline IPE attributes between 
males and females. After intervention, females had significantly higher RIPLS, IEPS and PIS 
scores. At follow up this gender effect remained only for PIS scores. Within genders the same 
pattern in IPE scores was observed but none were significant: RIPLS was higher at post than 
baseline but dropped at follow up; IEPS scores were lower at post but above the baseline mean 
at follow up; PIS scores progressively declined to below baseline mean at follow-up.   
BL to POST and BL to 5MFU Regression: Gender was significantly associated with 
unadjusted RIPLS and IEPS regression estimate increases from baseline to post and baseline 
to follow-up but not for the PIS.  After adjustment, RIPLS baseline to post and baseline to follow-
up estimates were no longer significant, but both IEPS and PIS estimates were, with IEPS and 
PIS increasing for females compared to males and becoming stronger in the baseline to follow-
up analysis. This indicates that on average in this population, being female is predictive of 
more positive interprofessional relations and stronger professional identity immediately 
following and five months after an IPE intervention than being male.  
Age 
Mean comparisons: There were no significant differences between age groups for RIPLS IEPS 
or PIS mean scores at baseline, post or 5MFU. The pattern observed with gender was also 
apparent in age. Both younger (17-22 years) and  older (23+ years) students had higher RIPLS 
scores at post, lower at follow up; IEPS scores were lower at post and then higher at follow-up; 
and PIS scores were progressively lower.  
BL to POST: Age was not associated with any post-intervention unadjusted RIPLS, IEPS 




higher for older students post intervention.  This indicates that immediately following an IPE 
intervention being 23+ years old is predictive of more positive interdisciplinary 
perceptions than being 17-22 years old.  
BL to 5MFU: Age results for unadjusted baseline to follow-up regression estimates were 
the same as baseline to post intervention as there was no interaction with any new variable. 
Adjusted estimates control for confounders and so there are new results. At follow up adjusted 
RIPLS and IEPS estimates were not significant, but older students had significantly higher PIS 
estimates. This indicates that five months after intervention, being 23+ years old is 
predictive of stronger professional identity when compared to first year health science 
students 17-22 years old.  
 
Course Discipline 
Mean comparisons: There were no significant between course discipline differences in RIPLS 
mean scores at baseline, post or follow-up. There were significant differences between courses 
for IEPS and PIS means scores at post intervention and follow up.  
BL to POST Regression: Podiatry was used as the constant for regression estimates 
and this should be noted in reports below. Course Discipline was significantly associated with 
increases in unadjusted IPE regression estimates from baseline to post: RIPLS (occupational 
therapy, sports and exercise science, health science); IEPS (occupational therapy, sports and 
exercise science, and physiotherapy); and PIS (occupational therapy and sports and exercise 
science). A significant decrease in the unadjusted IEPS regression estimate was noted for 
traditional Chinese medicine. After adjustment significant increases in RIPLS were observed in 
occupational therapy and health science and a significant RIPLS decrease was observed in 
physiotherapy. After adjustment the previously observed IEPS decrease in Traditional Chinese 
Medicine was maintained.  After adjustment, the previously observed PIS increase in Sport and 
Exercise Science was maintained and a statistically significant decrease in Traditional Chinese 
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Medicine was found. Together these findings indicate that on average, immediately after 
an IPE intervention, being in occupational therapy and the health science courses 
predicts more readiness for interprofessional learning whilst being in physiotherapy 
predicts less readiness when compared to the podiatry course.  Traditional Chinese 
medicine students have lower perceptions of interprofessional relations immediately 
after an IPE intervention, and they also have weaker professional identity compared to 
podiatry. In contrast, Sports and Exercise Science have the strongest professional 
identity estimates immediately after an IPE intervention.  
BL to 5MFU Regression: Course discipline results for unadjusted baseline to follow-up 
regression estimates were the same as baseline to post intervention as there was no interaction 
with any new variable. Adjusted estimates control for confounders and so there are new results. 
Occupational therapy, sports and exercise science, and health science had significantly higher 
adjusted RIPLS estimates.  Occupational therapy, sports and exercise science and 
physiotherapy had higher baseline to follow up adjusted IEPS estimates. Occupational therapy, 
sports and exercise science and physiotherapy had higher baseline to follow up adjusted PIS 
estimates. Together these results indicates that after controlling for confounding factors -  
being in occupational therapy, sports and exercise science or health science predicts 
more readiness for interprofessional learning compared to podiatry; being in 
occupational therapy, sports and exercise science or physiotherapy predicts, on 
average, more positive interdisciplinary perceptions than podiatry; and  being in 
occupational therapy, sports and exercise science or physiotherapy predicts, on 
average, stronger professional  identity than when compared to the podiatry course.  
Time from baseline to post 
When time (baseline to post) was entered as a factor in the univariate (unadjusted) analysis a 
statistically significant increase was observed for RIPLS, a decrease for IEPS but no significant 
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association for PIS. In the adjusted analysis the same results were observed. This indicates 
that time spent in the IPE intervention positively influenced readiness for 
interprofessional learning across the sample, decreased interdisciplinary education 
perceptions and that professional identity in the multidisciplinary cohort was not 
affected.  
Time from baseline to follow up  
When time (baseline to follow up) was entered as a factor in the univariate (unadjusted) 
analysis, a statistically significant increase was observed for RIPLS, a decrease for PIS, but no 
significant association for IEPS. The multivariate analysis with time from baseline to follow up 
included as a factor produced the same results. This indicates that five months on from the 
IPE intervention commencement, readiness for interprofessional learning had increased 
across the sample, there was no significant change in interdisciplinary perceptions, and 
professional identity across the multidisciplinary cohort had become weaker.  
Regression Analysis 2: Time x IPE Condition from baseline to post 
Gender, age, discipline course 
Unadjusted estimates for gender, age and discipline course have been previously reported. 
When time and IPE intervention condition were considered as adjusted covariates in the 
baseline to post-intervention analysis, regression estimates were almost identical to those 
reported earlier. The exception here was that in regression 2 when time and intervention were 
added as a cofactor, older participants produced a statistically significant increase in the PIS 
coefficient. Regression 1 with time add alone produced no significant result.  In sum, as for 
Regression 1, these were that IEPS and PIS estimates were significant and even stronger for 
females than the unadjusted results.  IEPS and PIS estimates were significant and even 
stronger for older students (23+ years) compared to students aged 17-22 years. Adjustment 
revealed that on average, occupational therapy and health science students had higher baseline 
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to post-intervention RIPLS estimates, while physiotherapy had significantly lower RIPLS 
estimates.  Traditional Chinese medicine had lower adjusted IEPS and PIS baseline to post-
intervention estimates. Sports and exercise science had higher baseline to post adjusted PIS 
estimates. Thus when time and condition are included as cofactors, regression estimates 
for baseline to post suggest that: females and older students have significantly stronger 
interprofessional perceptions and stronger professional  identity than younger or male 
students, but readiness for interprofessional learning is not affected by age or gender; 
occupational therapy and health science students are most ready for interprofessional 
learning while physiotherapy is least ready; traditional Chinese medicine students have 
the poorer interprofessional perceptions and weaker professional identity when 
compared to other courses. Sports and exercise science students had strong post-
intervention professional identity.  
Effect of Interaction of time and intervention condition 
Univariate analysis of the interaction of time (baseline to post) and intervention condition as a 
cofactor, statistically significant results were found for all IPE measures.  The coefficient for 
Condition 1 “Teamwork” (1TW) at baseline was used as the constant in these analyses. There 
was a significant increase in the RIPLS coefficients for baseline 2RLS, and post-intervention 
2RLS, 1TW and 3PI conditions; but a decrease for baseline 3PI. There was a significant 
increase for IEPS coefficients for baseline 2RLS and a decrease for baseline 3PI, and post 
conditions 1TW, 2RLS and 3PI. There was also a significant increase in the PIS coefficients for 
baseline 2RLS and 3PI and post-intervention 1TW; and a decrease for post-intervention 2RLS 
and 3PI. These results were confirmed in the multivariate analysis, except that PIS coefficients 
at baseline for conditions 2RLS and 3PI lost the statistical significance after adjustment. 
Together, these univariate and multivariate findings indicate that all three intervention 
conditions, immediately post intervention, produced a significant increase in readiness 
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to engage in IPE. Of these three, the intervention that focused on roles and 
responsibilities had the stronger impact. In contrast, Interprofessional relations 
significantly decreased for all three conditions immediately post intervention. Of these 
three, the intervention that focussed on professional identity (3PI) produced the lower 
professional identity coefficient. Adjusted PIS results suggested an increase in 
professional identity for those from the teamwork (TW1) condition only. Those who 
engaged in roles (2RLS) or professional identity (3PI) conditions produced a significant 
decrease in professional identity post intervention. 
Time x IPE Condition for baseline to follow up 
Gender, age, discipline course 
When time and IPE intervention condition were considered as adjusted covariates in the 
baseline to follow up regression estimates were identical to those reported earlier.  
In sum, as for Regression 1 these were that IEPS and PIS baseline to follow up estimates were 
significantly higher for female compared to male students; but there was no gender association 
with RIPLS. Age was only significant for PIS estimates with older students having, on average, 
higher scores. Adjustment revealed that on average, occupational therapy, sports and exercise 
science and health science students had higher baseline to follow up RIPLS estimates; the 
previously observed decrease in physiotherapy was not apparent in adjusted findings.  IEPS 
adjusted baseline to follow up estimates increased in occupational therapy, physiotherapy and 
sports and exercise science. Previously observed decreases in traditional Chinese medicine 
was not apparent in adjusted findings. Once adjusted, occupational therapy, physiotherapy and 
sports sciences were observed to have higher PIS regression estimates for baseline to follow 
up. Thus similar to the first regression analysis, when time and condition are included in 
regression estimates for baseline to follow up, it shows: females have significantly more 




stronger professional identity than younger students. Readiness for interprofessional 
learning is not affected by age or gender. Occupational therapy, sports and exercise 
science and generic health science students are most ready for interprofessional 
learning over a baseline to five month period when compared to students in other 
courses. Interdisciplinary education perceptions increase and professional identity 
strengthens in occupational therapy, physiotherapy and sports and exercise science 
over that period.  
 
Effect of Interaction of time and intervention condition 
Unadjusted estimates for participant characteristics have been previously reported. When the 
interaction of the intervention condition and time from baseline to follow up was entered as a 
cofactor in the univariate analysis statistically significant results were found for all IPE 
measures.  Condition 1 “Teamwork” (1TW) at baseline was used as the constant in these 
analyses. There was a significant increase in the unadjusted RIPLS coefficients for baseline 
2RLS, and follow-up 1TW, 2RLS and 3PI conditions; but a decrease for baseline 3PI. There 
was a significant increase in the IEPS coefficients for baseline 2RLS, follow-up 1TW, 2RLS and 
3PI. There was a significant decrease in IEPS for baseline 3PI. There was also a significant 
increase in PIS coefficients for baseline 2RLS and 3PI and a decrease for all follow up 
conditions, 1TW, 2RLS and 3PI.   
These results were confirmed in the multivariate analysis, except that the PIS coefficient 
at baseline for conditions 2RLS lost the statistical significance after adjustment. As such 
in the multivariate analysis produced an increase in the PIS coefficient only for baseline 
3PI. 
Together, these findings indicate that, on average, at five months after intervention all 
conditions produced an increase in readiness for interprofessional learning and positive 
interprofessional relations while professional identity weakened.  
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Discussion  
This intervention study used a single blind cluster randomised controlled trial to investigate the 
effect of participant characteristics, and  IPE intervention  and time and condition on student IPE 
relevant attributes of readiness for interprofessional learning , interprofessional relations and 
professional identity. It is the first study to apply cluster randomised approaches to intervention 
and to use generalised estimating equations in analysis of results.  Per protocol, intention to 
treat, unadjusted and adjusted analyses were conducted and these analyses have been made 
available in full in supplementary documents to this paper. This is also the first study of this kind 
that has used a sample of predominantly young, commencing first year health science students 
aged 18 years, from 10 health science courses.  
The sample was almost balanced by gender (females = 54%). Most previous IPE 
research have used health science student samples that were predominantly female (Adams et 
al., 2006; Bondoc & Wall, 2015; Cowin et al., 2013; Darlow et al., 2015; Hood et al., 2014; 
Kenaszchuk et al., 2012; Leitch, 2014; Lie et al., 2013; Mahler et al., 2014; McFadyen et al., 
2010) . Few previous studies in IPE research have reported results using a sample balanced by 
gender (Nango & Tanaka, 2010; Ritchie et al., 2013; Williams & Webb, 2013). Of these, only 
one was a randomised controlled trial (RCT) study with senior nursing and medical students 
(Nango & Tanaka, 2010).  The composition of health science students in the current study offers 
an understanding of IPE readiness, professional identity and interprofessional relations from a 
sample that is balanced by gender. 
Given the study focused on first year health science students, it was not surprising to 
find that the majority of participants (84%) were aged 17-22 years with a mean age of 18 years. 
Other studies that have investigated IPE with a fully first year student sample reported a higher 
age range or mean age for their sample. Worthington et al. (2013) investigated professional 




(2012) used a sample of first year OT, PT, physician assistant and psychology students with a 
mean age of 26 years. This suggests that a level of caution is needed when using the 
terminology ‘first year’ student. Assumptions about the age of this cohort can vary considerably. 
‘First year’ can mean different things and consideration should be given to the country of origin 
of the study and the types of health courses that students are enrolled in. A suggestion would 
be to use language that is more demographically accurate and indicative of their chronological 
age, not just their enrolment progression. As such, the current study offers insight into a 
significantly young (youngest in comparison to previous research), first year sample's readiness 
for IPE engagement and sense of professional identity and interprofessional perceptions. 
Females were associated with an increase in interprofessional relations and professional 
identity post intervention and at follow up. However there was no gender effect for readiness for 
IPE.  This challenges previous literature that has associated females as more positive and 
ready to engage in IPE (Coster et al., 2008; Hertweck et al., 2012; Judge et al., 2015; Lie et al., 
2013; Wilhelmsson et al., 2011). Previous RCT studies did not report on the association of 
gender with outcome measurements, although in Wang et al. (2015), nursing students (who 
were all female) allocated to inter professional groups produced significant improvements in 
RIPLS items post intervention. The current study supports previous cross sectional and 
evaluation studies concluding that gender had no association with positivity toward IPE (Ahmad 
et al., 2013; King et al., 2012; Larkin et al., 2013; Pollard et al., 2005; Rose et al., 2009; Williams 
et al., 2013; Williams & Webb, 2015). There was also no significant difference detected for 
gender groups across a study that involved four different education institutions (King et al., 
2012). Studies exploring the factor of gender need to be considered with caution in that the 
higher female dominance in health courses may have confounded the relationship of course 
type to interprofessional attitudes. Apart from being almost balanced in gender, the current 
study also used a multivariate GEE analysis which controlled for confounding factors to mitigate 
for this kind of error.  
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The current study also supports previous cross sectional studies measuring readiness 
for IPE that found no association between age and IPE readiness (King et al., 2012; Williams et 
al., 2013). Whilst older students have been reported to be positive about IPE, they expressed 
concern for compromising the quantity of discipline-specific over interprofessional content 
(Baxter, 2004) that is more relevant and challenging (Anderson & Thorpe, 2008).  
Most previous studies in IPE have used medicine and nursing cohorts. The current study 
offers insights into the effects of IPE with a sample of mixed clinical and non-clinical health 
profession courses. Students from occupational therapy and health science were most positive 
and responsive to the IPE conditions immediately post intervention. Hertweck et al. (2012) also 
found occupational therapy student most supportive of IPE compared with other cohorts from 
and allied health (Nitz et al., 2013), in particular occupational therapy (Hertweck et al., 2012) 
were statistically more supportive of IPE than physician assistants. The current study also found 
that health science was more IPE responsive immediately following intervention and that sports 
and exercise science students were more positive at follow up rather than immediately after 
intervention. No previous could be found that used IPE with therapeutic recreation, health 
promotion or health services management pre-certifying students.  Few studies have involved 
first year health science (DiVall et al., 2014) or general health sector or health administration 
workers (Braithwaite et al., 2012; Braithwaite et al., 2013) but the association between these 
courses and readiness to engage was unremarkable. No study could be found that involved 
sports scientist students. In the current sample, this cohort became more positive and ready for 
IPE at follow up rather than post intervention. Ruebling et al. (2014) included first year athletic 
training students in their sample evaluating a pre-post IPE study but there was no specific 
testing of this attribute with IPE evaluation outcome.  The current study offers new knowledge 
by attributing these new discipline groups as factors that influence readiness to IPE. 
In the current study females and older students aged 22 years and over were attributed 
to more positive interprofessional relations. Other studies that have used the Interdisciplinary 
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Education Perception Scale (Luecht et al., 1990) also found that it produced a positive gender 
effects for females (Hayward et al., 1996). Lie et al. (2013) in their cross section analysis and 
comparison of the IEPS and RIPLS concluded that the IEPS consisted of constructs that discern 
“perceived attitudes about team collaboration for students’ own professions and may be more 
appropriate for more advanced students” (p. E1). As such this may provide reason for why older 
students were associated with higher IEPS scores. The interprofessional construct on which the 
measure is based may be a construct not yet well understood by a young commencing student 
cohort. 
Professional identity was stronger for females and for older students at post intervention 
and follow up.  Similarly in other studies, nursing (Worthington et al., 2013) and health science 
students (Adams et al., 2006) that were female were also found to have a stronger professional 
identity than males. This contrasts with Adam et al. (2006) who found no association between 
age and professional identity, as measured by an adapted version of the PIS. 
Interprofessional relations were significantly higher for occupational therapy and Sports 
and exercise students but only at follow up. No other studies in IPE or in those that have 
specifically used the IEPS have reported on an association with these two courses. In this study 
the occupational therapy cohort was predominantly female. In contrast the Sports and exercise 
science group was predominantly male and unlike OT, their role is not as clinically oriented.  
This is the first study to have used traditional Chinese medicine (TCM) in an IPE 
evaluation study and so there is no comparison with previous research. However it was 
interesting to find that the course which could be considered as most different to the other 
disciplines in this sample was identified as the one most ready to participate in IPE. In this 
study, being enrolled in the TCM course was associated with lower interprofessional relation 
and professional identity scores immediately post intervention. This result suggests that 
participants from the TCM course held reservations about how they and others in the group 
perceived their profession. It would also suggest that the TCM cohort had a weaker sense of 
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identity as a profession cohort.  In contrast, enrolment in the OT course was a predictor of 
higher IEPS and PIS scores later on at follow up.. This finding confirms the strong association 
between occupational therapy and positive interprofessional perceptions and a strong 
professional identity. There is evidence in the literature where occupational therapy students 
were statistically more supportive of IPE compared to other cohorts (Hertweck et al., 2012). 
Other studies have identified a link between occupational therapy students and higher scores on 
professional identity as measured via the RIPLS subscale called ‘positive professional identity’ 
(McFadyen et al., 2010).  For the OT cohort in the current study, their enrolment in the 
interprofessional unit is paralleled by a theoretical OT subject that introduces students to the 
theoretical underpinning of the profession. Perhaps this can explain the high scores for both 
IEPS (the perception of self in relation to others) as well as their professional identity 
(perception of self as part of a group) later on at follow up. According to Whitecombe (2012) in 
his study investigating professional identity with final year OT students found that they were 
good at explaining their identity philosophically but did not use their knowledge of occupation or 
occupational science. Ikiugu (2003) supports this notion of theory being important in developing 
a profession’s identity. Theory can be seen to add clarity to the purpose of a profession and 
provide a sense of differentiation and value.  
This study demonstrated that an explicit IPE intervention covering the topic areas of 
approaches to health (WHO ICF) and aspects of being a health professional in an 
interprofessional context can be incorporated into a common compulsory subject for numerous 
health science courses, and that observable differences can be seen immediately after and five 
months after the  intervention in three IPE relevant measures . As could be anticipated with an 
effective IPE intervention, readiness for interprofessional learning increased, interprofessional 
relations decreased immediately post intervention and then increased at follow up, whilst an 
indicator of professional identity (uniprofessional in approach) decreased. The study suggests 
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that even a simple series of five lecture/ tutorial and pre-tutorial worksheets can have a 
desirable impact. In addition, the study findings suggest that focussing part of the intervention 
on one aspect of successful IPE (teamwork and collaboration, roles and professional identity) 
can have differential effects on IPE outcomes.  
Generalised estimating equations (GEE) were used to identify variant coefficients that 
could be adjusted to account for confounding factors. It is also an appropriate analysis method 
for large population based samples with repeating measurement. Previous research undertaken 
in IPE has identified the difficulty with repeated measurement from baseline to post because 
students often evaluated baseline measures positively creating ceiling effect where post 
measures could not vary enough to detect a significant change (Ruebling et al., 2014). GEE 
could be a statistical analysis method used to manage this as variation is regression coefficients 
are made again a null constant which in this study was one of the coefficient scores. This may 
be the reason why in the current study, such a significant intervention effect was demonstrable 
via the RIPLS; a measure that has regularly been noted to attract highly positive responses at 
baseline and consequently not been able to show change over time (Ruebling et al., 2014; 
Thistlethwaite, 2016). While generalised estimating equation regression is appropriate to the 
sample size and intervention clusters, it remains to be seen whether the effects observed in this 
study are sample dependent. For this reason, replication of the study is recommended.  
The current study builds on  the  findings of  Darlow et al. (2015) who found significant 
differences between and IPE intervention and control but could not say for certain if the effects 
were due to the interprofessional nature of the intervention, or if they were the result of the 
curricula content covered. The current study attempted to test this my offering the same class 
activity for condition 1 and 2 but only varying the group compositions, ie one was 
interprofessional and the second was uniprofessional. In addition the separate regression 
analyses with time alone versus time x condition helps to decipher whether the effects observed 
in the measures of interest were due to time alone or the presence of an intervention. Both time 
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and its interaction with conditions 1-3 produced the increase in RIPLS coefficients. At post 
intervention, the decrease in IEPS was attributed to by both time and its interaction with the 
conditions. However at follow up, time alone had no significant effect while its interaction with 
conditions 1-3 produced an increase in the IEPS condition. In this situation it can be concluded 
that the intervention resulted in the positive IEPS effect at follow up. For PIS, at post 
intervention, time alone produced no significant effect but the interaction with conditions 
produced a positive effect for the TW1 group and a decrease in 2RLS and 3PI. No other 
variation between time and its interaction with condition were noted for PIS.  
Limitations 
The current study used a rigorous methodology with randomisation of groups to control for 
potential biases. Despite this it did not achieve a full randomisation of participations and as such 
there may have been some bias in the original self-allocation of participants to tutor groups. The 
study used three attitudinal measures that were tested for reliability and validity with the sample 
used in the RCT study. Attitudinal surveys have been criticised for their reliance on self-reported 
data. Despite their appropriateness in measuring the construct of interest, in this study they are 
vulnerable to response bias and this needs to be taken into consideration. The study did not 
include data on gender diversity and ethnicity. The attrition over the study series to the five 
month follow-up data point is also a limitation. While there was balanced representation of 
males and females in the study, this was not the case in some of the subgroups. Finally the 
study was conducted at only one educational institution and as such the results may be 
attributable to the characteristics of that sample. 
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8.3 Chapter Synopsis 
This chapter presented the findings of an RCT study in the format of a manuscript drafted 
for submission to the Journal of Interprofessional care. It used referencing, citation, 
heading and subheading formats specified in the journal author guidelines.  The reference 
list was not included in this chapter – all sources cited are included in the thesis reference 
list. The next chapter presents a replication of this RCT study in 2014.  
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9 Chapter 9 
Impact of an IPE intervention on first year health science student 
professional identity, professional relations and readiness for 
interprofessional learning: A randomised controlled trial with 
occupational therapy, physiotherapy, podiatry, therapeutic 
recreation, traditional Chinese medicine, health promotion, health 
services management, sports and exercise science and health science 
undergraduate students. A replication study 
 
 
This chapter presented in an article-manuscript format, answers the research question: 
What impact does a brief educational intervention have on first year health science student 
professional identity, professional relations and readiness for interprofessional learning 
scores? 
Which of the three intervention conditions have most impact on: 
(a)Readiness for interprofessional learning
(b)Professional identity
(c) Professional relations




Which of the three intervention conditions conducted in 2014 are associated with sustained 
five-month outcomes in readiness for interprofessional learning, professional relations and 
professional identity? 
The chapter is presented in the form of a manuscript prepared for submission to a peer 
review journal. The target journal is Journal of Interprofessional Care (Author guidelines 
http://www.tandfonline.com/loi/ijic20) 
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Chapter 9 presents a draft journal manuscript of the RCT replication study conducted in 
2014. The results presented here are those produced using the ITT analysis. This study 
examined the effects of three IPE interventions on readiness for IPE, interprofessional 
relations and professional identity. The effects of gender, age and course were also 
investigated. Results as presented via three level of analysis. First, group means were 
compared and the two regressions analyses present the effects for factors with and without 
adjustment. Finding observed in both 2013 and 2014 are discussed with reference to 
literature.  
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Abstract 
N=455 participated. This study replicated the study from 2013. The per protocol and ITT analysis 
was repeated. Similar significant ITT findings at post intervention were that all three conditions 
increased readiness for IPE and that professional identity was increased by Intervention 1 but 
decreased by Conditions 2 and 3. Results for interprofessional relations did not support those from 
2013, but Conditions 1 and 2 produced a significant positive effect at post and follow up in 2014. 
Like in 2013, there was no gender or age effect for RIPLS at post or follow up, but females and older 
students had stronger PIS scores at all time points. However in contrast to 2013, there were no 
gender or age effects for IEPS at post intervention. The effects for course varied between the two 
years, but in 2014 at post intervention, readiness for IPE increased for traditional Chinese medicine 
students; significant positive effects for occupational therapy, sports and exercise science, 
paramedicine and health science were observed at follow up. At follow up, physiotherapy became 
significantly less positive about IPE but their interprofessional relations and professional identity 
increased at follow up. Interprofessional relations also increased for occupational therapy and 
paramedicine at post intervention. This positive effect for occupational therapy was sustained at 
follow up. At post and follow up, professional identity increased for occupational therapy. Traditional 
Chinese medicine had a weaker identity at post, but this increased at post.  
Conclusion: The RIPLS, IEPS and PIS are reliable and valid measures of IPE attributes in first year 
health science students. The influence of sample characteristics on measures of readiness, 
interprofessional relations and professional identity varied. Consistent associations for 2013 and 
2014 at post and follow up were that gender and age had no effect on IPE readiness; females and 
older students aged 23+ years had stronger professional identity. Significant effects can be achieved 
in first year health science IPE. This study demonstrated a consistent positive effect for IPE 
readiness for all three interventions at post intervention. Professional identity was increased by 
interprofessional groupwork that focussed on teamwork, but decreased for intraprofessional groups 
associated with roles and identity.   
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Background  
Investigators engaged in in IPE (interprofessional education) research are keen to explore the 
mechanisms that are effective in developing key IPE attributes in students preparing for health 
professional roles. IPE, in simple terms, is the process which occurs in a learning situation 
where students “learn with, from and about each other” (Centre for Advancement of 
Interprofessional Education, 2002, online) rather than the delivery of specific interprofessional 
content (Freeth et al., 2005).  However IPE research typically conflates these two elements thus 
making evaluation findings unclear – were impacts due to content or the delivery method them 
effectively. While research shows that IPE is often received favourably, particularly by 
undergraduate first years in health, there are still gaps in understanding what produced the 
positive effect – was it the delivery process or the content taught. 
This study is a replication of an IPE investigation conducted in 2013 that explored effects 
of an IPE intervention with first year health science students. It aimed to investigate the effects 
of three interventions that were varied by content and by group delivery processes. Apart from 
examining impact of interventions on student perceptions identified to be relevant to IPE, the 
study also examined whether outcomes observed in the 2013 study also occurred in 2014. 
Aim  
To explore the effect of all co-factors contributing to the variability of student perceptions of 
professional  identity, professional relations and readiness for interprofessional learning 
following an IPE intervention with first year health science students. The findings of this 
replication study will be compared to those produced in the original study in 2013.  
Method 
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The replication study was approved by Human Research Ethics Committees of participating 
institutions (University of Wollongong HE13/030; Western Sydney University H10114). A cluster 
randomized controlled trial design was used.  
Sample: Participants were students who were enrolled in multidisciplinary tutorial groups 
in a compulsory first year, first session inter-professional health science subject in 2014 at a 
comprehensive outer metropolitan university in Sydney, Australia. They were enrolled in one of 
the following courses: occupational therapy, physiotherapy, podiatry, traditional Chinese 
Medicine, sports and exercise science, paramedicine and a health science course comprising of 
key programs in therapeutic recreation, health promotion and health services management.  
There were N=625 students enrolled in the subject and N=455 of these participated as 
volunteers in the study. While students could choose whether or not to complete study 
measures as volunteers, all students participated in intervention activities as “usual study” 
through their enrolment in the subject.  
Intervention: The intervention was a series of five “lecture + tutorial + online” homework 
modules delivered as part of a 13 module weekly series that comprised the subject. Students 
were in mixed discipline tutorial groups. Before the intervention, six modules had already been 
implemented with students as part of their usual study (these modules were: introduction to 
university, information literacy, academic literacy, introduction to referencing and academic 
integrity, and introduction to professional ethics). The intervention modules commenced with an 
“introduction to safe practice” with a focus on infection control and manual handling, then 
“teamwork and person centred practice”, and then “meanings of health, the World Health 
Organisation ICF approach”. The ICF was used in two ways here; one to develop an 
understanding the client’s context in determining level of functioning and secondly to identify 
and validate the role of each health professional as part of the multidisciplinary or 
interdisciplinary team. A final module differentiated each of the three intervention conditions, by 
focussing on developing students ‘teamwork skills”, or understanding of “professional role” or of 
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“professional identity”. Student tutorial groups were randomly assigned using blind allocation to 
one of these final modules. The allocation was based on a cluster of tutorial classes.   
The three final topics were selected because each of these had been identified to be 
important elements for successful interprofessional learning by Parsell and Bligh (1999). Thus 
intervention conditions comprised a five module learning experience of lecture + tutorial + online 
homework conducted over six weeks (one week was a student holiday) with four topics common 
to  all groups and one unique topic:  Teamwork (Condition 1 TW); Professional Roles (Condition 
2 RLS); and Professional Identity (Condition 3 PI). In addition to the different final-week topic, 
the delivery mode (learning activity) for the content was different for each condition. Table 1 
describes the content explored in each tutorial condition and the learning activity used. The 
activities used within the tutorial to explore these topics were designed to align with the topic 
focus.  
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Table 1: Content and activities in tutorial conditions 
Condition name 
(Abbreviation) 
Learning Outcomes Learning Activities 
Teamwork (1TW) Define effective teams 
•Identify benefits of
interprofessional teamwork
•Describe the "Health Fusion





•Collaborate with their team
comprising of students from
different courses
Presentation of content defining effective 
and interprofessional teams 
Watch 2 short videos from the’ Health 
Fusion team Challenge’ 
In interprofessional groups discuss their 
case study and formulate a preliminary 
interprofessional plan for the client 
Present their Plan to the class 




•Describe characteristics of a
profession
•Present an intervention plan




intervention provided by their
profession
•Communicate effectively with
students from their own
profession/course
Presentation of content defining 
professions with reference to those 
groups in the class 
In intraprofessional groups students 
discussed their specific role for the case 
study and formulated a discipline specific 
plan for the client 
Present their plan to the class 





perception of their professional
identity
•Describe what is meant by the
term ‘community of colleagues’




•Identify the purpose of their
professional association and
current issues being
addressed for the professional
group
Presentation of content describing 
professional identity and ‘community of 
colleagues’ 
In intraprofessional groups students 
discuss their own perceptions of 
professional identity using the 
Professional Identity Scale. This is 
followed by open discussion with the 
larger group. 
In intraprofessional groups students use 
their electronic devices to investigate their 
professional association and what it 
offers. They then link up to the classroom 
media and share the videos/websites with 
the class 
Reflect individually on the process of 
working intraprofessionally and their 
sense of professional identity 
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 Students self-allocated into tutor groups 
Randomised 3 groups to 3 conditions 
Condition 2    
n=153  
Condition 3    
n=173 
Condition 1    
n=129  
Students consent to participate by completing the survey  
2014 Participants assessed for eligibility         
n=4 excluded (Reason= student not enrolled in a health course) 
Tutorial classes grouped into 3 groups
grouping was based on number of classes per tutor so that each group had similar number 
Condition 1    
n=20 
Condition 2    
n=18 























2014 Post (1 week after condition)* 
 
2014 5 mth * n=64 
RIPLS, IEPS, PIS 
Figure 1: 2014 RCT CONSORT Diagram 
* N values represent the number of participants who answered ALL items in the survey instrument as validated in previous chapters (PIS=10 items; IEPS=16 items
(items 8 & 11 removed); RIPLS=16 items (items 17-19 removed)) 
**Missing N values are due to participants not identifying their student ID numbers or not completing all items in the follow up survey 
Baseline measure taken in Week 6 
2014 Baseline* n=455 
Condition 1    
n=129  
Condition 2    
n=153 








Tutor A (6 classes)     
Tutor D (5 classes) 
Total n=11 
2
Tutor B (5 classes)         
Tutor E (3 classes)     
Tutor G (2 classes) 
Total n=10    
T 
3   
Tutor C (4 classes)     
Tutor F (4 classes)          
Tutor H (2 classes) 
Total n=10 
**Lost to 
follow up    






Randomisation: Cluster randomisation was done according to tutor linked tutorial 
groups. There were three tutorial groups and eight tutors. All tutors taught the common 
intervention modules using the same teacher orientation, tutor guide, class plan and class 
materials. Tutors were randomised to one of three IPE conditions before baseline data was 
collected.  Tutors thus taught only one IPE intervention “condition” – either 1TW, 2RLS or 3PI 
modules; they were aware that other IPE topics were being taught in other tutorials but were 
asked not to investigate or look at those modules. Randomisation was conducted using opaque 
envelopes with tutor names in one set and module topics in another set. An administrator not 
associated with the unit of study and not known to any of the tutors selected one opaque 
envelope from each set independent of researchers; the tutor name was recorded in one 
column and the module condition was recorded in the other column. The tutor-intervention 
condition pairs were then communicated to the investigators. Tutors were given the IPE class 
plan, tutor guide and class materials the week before the final module was implemented. Two 
tutors taught 1TW to nine groups; three tutors taught 2RLS to ten groups; and three tutors 
taught 3PI to eight groups. Figure 1 presents the Consort diagram of the study design. 
Instruments: Students completed baseline (pre-intervention) surveys that included – age, 
gender, course of enrolment, the Readiness for Interprofessional Learning Scale (RIPLS) 
(Parsell & Bligh, 1999), the Interdisciplinary Education Perception Scale (IEPS) (Luecht et al., 
1990), and the Professional Identity Scale (PIS) (Brown et al., 1986). Students were told their 
intervention number immediately prior to completing the post survey.  Student noted their 
allocated intervention on their post survey. Surveys were completed in class at baseline and 
post-intervention time points, and online at the five month follow up. These IPE measures were 
selected following reviews of the literature and psychometric evaluations by investigators 
(Tannous & Cusick, draft manuscripts Chapters 4, 5, 6, and 7). Student identification numbers 
were requested so that responses from baseline (BL) could be matched to post-intervention 
(POST) and five month follow-up (5MFU) surveys. The pre-post and 5MFU data was matched 
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by an assistant and de-identified before investigators could see it. Data from paper surveys was 
manually entered into an Excel spreadsheet by an employed administrative assistant. Data from 
the online survey was exported into the same Excel data set. Data was checked for accuracy 
and then de-identified with student numbers being removed and participant codes used instead 
to track data. The Excel data was then imported into STATA Version 14 for analysis. 
Data analysis: Data was analysed using descriptive statistics aggregating participant 
characteristics and responses to IPE measures on the RIPLS, IEPS and PIS. The RIPLS, PIS 
and IEPS items data was extracted using best-fit models previously reported by investigators as 
appropriate to first year health science students (Tannous & Cusick, draft manuscripts Chapters 
4, 5, 6, and 7). Item generalised estimating equation (GEE) modelling was used to investigate 
average population effects at baseline (BL), one week after the final module (POST) and then 
five months after intervention (5MFU). First participant characteristics were considered using 
group comparisons; then time (BL to POST; BL to 5MFU) was included as a co-factor 
(Regression 1); then finally each factor was considered with the addition of time and IPE module 
condition as cofactors (Regression 2). Per protocol and intention to treat (ITT) analyses were 
conducted with the latter selected to inform conclusions. Per protocol analyses are available as 
a supplementary file (In the journal article this will be an online file; in the thesis it is Appendix 
G). Full details of the intention to treat analysis are available as a supplementary file (In the 
journal article this will be an online file; in the thesis it is Appendix H). Level of significance was 
set at p<0.05; only significant relationships are reported in this paper; p values are not reported, 
rather they are available in the supplementary files.  
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Table 2: 2014 Count, mean, SD, effect sizes and 95% confidence intervals at baseline for key 
demographic factors 
Count  Mean (SD) effect size p value
Cohen d [95% CI]
Readiness for Interprofessional Learning Scale (RIPLS)
Male 193 65.16 (8.60)
Female 262 66.40 (8.53)
Total 455 65.87 (8.57) -.145 -.33, .04 0.127
Course*
Podiatry 39 66.74 (8.82)
TCM 7 70.73 (7.99)
PT 51 65.63 (10.49)
OT 71 64.58 (10.39)
SExSc 121 65.72 (6.67)
Paramedicine 62 64.77 (9.41)
Health Science** 104 67.05 (7.41)
Total 455 65.87 (8.57) .016 .00 , .03 0.292
Age
17-22 360 65.73 (8.12)
23 + 95 66.40 (10.12)
Total 455 65.87 (8.57) -.078 -.30, .15 0.498
Interdisciplinary Education Perception Scale (IEPS)
Male 193 70.18 (18.28)
Female 262 72.99 (16.25)
Total 455 71.80 (17.18) -.164 -.35, .02 0.084
Course*
Podiatry 39 67.51 (17.45)
TCM 7 71 (13.25)
PT 51 72.04 (17.78)
OT 71 75.10 (15.76)
SExSc 121 68.30 (19.04)
Paramedicine 62 76.89 (15.52)
Health Science** 104 72.12 (15.69)
Total 455 71.80 (17.18) .034 .00, .06 0.015
Age
17-22 360 70.91 (17.71)
23 + 95 75.14 (14.59)
Total 455 71.80 (17.18) -.247 -.47, -.02 0.032
Professional Identity Scale (PIS)
Male 193 44.02 (5.67)
Female 262 44.63 (5.85)
Total 455 44.37 (5.76) -.105 -.29, .08 0.270
Course*
Podiatry 39 44.62 (5.08)
TCM 7 43.43 (4.86)
PT 51 43.75 (6.38)
OT 71 45.21 (6.43)
SExSc 121 43.94 (5.28)
Paramedicine 62 45.77 (5.50)
Health Science** 104 43.73 (5.94)
Total 455 44.37 (5.78) .018 .00 , .03 0.241
Age
17-22 360 44.00 (5.87)
23 + 95 45.76 (5.20)
Total 455 44.37 (5.78) -.306 -.53, -.08 0.008
BASELINE
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses
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Results 
N=455 students participated as volunteers (n=262 female; 79% 17-22 years). Table 9.2 
presents participant characteristics at baseline for gender, age and course-discipline as well as 
descriptive statistics for baseline RIPLS, IEPS and PIS scores. There was attrition from BL to 
5MFU (455 participants to 64 participants). No participants were lost from BL to POST. 
Following per protocol analysis (Appendix G) it was determined that intention to treat analysis 
(ITT) (Appendix H) would provide more robust information and it is this results data that is used 
in the following. ITT regression 1 and 2 results are listed in Table 3. 
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Table 3 2014 ITT Regression 1 and 2 summary results 
REGRESSION 1 with Time REGRESSION 2 with TimexCondition
ITT 2014 BL to Post
RIPLS
Gender no effect Gender no effect
Age no effect Age no effect
Course SS Increase for TCM Course SS Increase for TCM
Time SS increase TimexCondition SS increase for BC3, PC1, PC2, PC3; SS decrease for BC2
IEPS
Gender no effect Gender no effect
Age no effect Age no effect
Course SS Increase for OT,  Paramedicine Course SS Increase for OT, Paramedicine
Time SS increase TimexCondition SS increase for PC1, PC2
PIS
Gender SS increase for females Gender SS increase for females
Age Ss increase for older Age SS increase for older
Course SS increase for OT; SS decrease for TCM Course SS increase for OT; SS decrease for TCM
Time SS decrease TimexCondition SS increase for BC2, BC3, PC1; SS decrease for PC2, PC3
ITT 2014 BL to 5MFU
RIPLS
Gender no effect Gender no effect
Age no effect Age no effect
Course SS increase for OT, SES, Paramedicine & HSc; SS decrease PT Course SS increase for OT, SES, Paramedicine & HSc; SS decrease PT
Time SS decrease TimexCondition SS increase for BC3; SS decrease for BC2, 5C1, 5C2, 5C3
IEPS
Gender no effect Gender no effect
Age SS increase for older* Age no effect*
Course SS increase for OT, PT Course SS increase for OT, PT
Time SS increase TimexCondition SS increase for 5C1, 5C2, 5C3; SS decrease for BC2, BC3
PIS
Gender SS increase for females Gender SS increase for females
Age SS increase for older Age SS increase for older
Course SS increase for TCM, OT, PT Course SS increase for TCM, OT, PT
Time SS decrease TimexCondition SS increase for BC2, BC3; SS decrease for 5C1, 5C2, 5C3
* difference in age effect for each of the regression analyses
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Group Comparisons and Regression Analysis 1 
Gender 
Mean comparisons: There were no significant differences in baseline IPE attributes between 
males and females. After intervention, females had significantly higher IEPS and PIS scores. 
At follow up this gender effect remained for IEPS and PIS scores. Within genders the same 
pattern in IPE scores was observed: RIPLS was higher at post than baseline but dropped at 
follow up to below the baseline mean; IEPS scores were higher at post but above the 
baseline mean at follow up; PIS scores progressively declined to below baseline mean at 
follow-up.   
BL to POST and BL to 5MFU Regression: Gender was significantly associated with 
unadjusted RIPLS, IEPS and PIS regression estimate increases from baseline to post and 
baseline to follow-up.  After adjustment, RIPLS and IEPS baseline to post and baseline to 
follow-up estimates were no longer significant, but PIS estimates were, with PIS increasing 
for females compared to males. This indicates that on average in this population, being 
female is predictive of stronger professional identity immediately following and five 
months after an IPE intervention than being male.  
Age 
Mean comparisons: There were no significant differences between age groups for RIPLS 
mean scores at baseline, post or 5MFU. However significant differences were observed for 
IEPS at baseline and for PIS for all three time points, with older (23+ years) students having 
significantly higher scores at these timepoints.  The pattern observed with gender was also 
apparent in age. Both younger (17-22 years) and  older (23+ years) students had higher 
RIPLS scores at post, lower at follow up; IEPS scores were higher at post and slightly 
increased (23+ years) or decreased (17-22years) at follow-up; and PIS scores were 
progressively lower.  
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BL to POST: Age was not associated with post-intervention unadjusted or adjusted 
RIPLS or IEPS estimates. However older students (23+ years) were associated with higher 
PIS scores. This indicates that immediately following an IPE intervention being 23+ 
years old is predictive of stronger professional identity compared to 17-22 years old. 
BL to 5MFU: Age results for unadjusted baseline to follow-up regression estimates 
were the same as baseline to post intervention as there was no interaction with any new 
variable. Adjusted estimates control for confounders and so there are new results. At follow 
up adjusted RIPLS was not significant, but older students had significantly higher IEPS and 
PIS estimates. This indicates that five months after intervention, being 23+ years old is 
predictive of stronger interprofessional relations and professional identity when 
compared to first year health science students 17-22 years old. 
Course Discipline 
Mean comparisons: There were no significant between course discipline differences in 
RIPLS mean scores at baseline or post, but there was a significant difference at follow up. 
There were significant differences between courses for IEPS at all three time points, and for 
PIS means scores at post intervention and follow up.  
BL to POST Regression: Podiatry was used as the constant for regression estimates 
and this should be noted in reports below. Course Discipline was significantly associated 
with increases in unadjusted IPE regression estimates from baseline to post: RIPLS 
(occupational therapy, sports and exercise science, health science); IEPS (occupational 
therapy); and PIS (traditional Chinese medicine and occupational therapy). After adjustment 
significant increases in RIPLS were observed in traditional Chinese medicine only. After 
adjustment IEPS coefficient increases were observed occupational therapy and 
paramedicine.  After adjustment, an increase in the PIS coefficient was observed for 
occupational therapy and a significant decrease for traditional Chinese medicine. Together 
these findings indicate that on average, immediately after an IPE intervention, being in 
the traditional Chinese medicine course predicts more readiness for interprofessional 
learning when compared to the podiatry course.  Occupational therapy and 
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paramedicine students had higher perceptions of interprofessional relations 
immediately after an IPE intervention. Professional identity was observed to be 
stronger for occupational therapy and weaker for traditional Chinese medicine, 
compared to podiatry. 
BL to 5MFU Regression: Course discipline results for unadjusted baseline to follow-
up regression estimates were the same as baseline to post intervention as there was no 
interaction with any new variable. Adjusted estimates control for confounders and so there 
are new results. Occupational therapy, sports and exercise science, paramedicine and 
health science had significantly higher adjusted RIPLS estimates.  Physiotherapy was 
associated with a decreased in RIPLS, compared to podiatry. Occupational therapy and 
physiotherapy had higher baseline to follow up adjusted IEPS estimates. Occupational 
therapy, traditional Chinese medicine and physiotherapy had higher baseline to follow up 
adjusted PIS estimates. Together these results indicate that after controlling for 
confounding factors -  being in occupational therapy, sports and exercise science, 
paramedicine  or health science predicts more readiness for interprofessional 
learning compared to podiatry; being in occupational therapy, or physiotherapy 
predicts, on average, more positive interprofessional relations than podiatry; and  
being in occupational therapy, traditional Chinese medicine or physiotherapy 
predicts, on average, stronger professional  identity than when compared to the 
podiatry course.  
Time from baseline to post 
When time (baseline to post) was entered as a factor in the univariate (unadjusted) analysis 
a statistically significant increase was observed for RIPLS and IEPS, and a significant 
decrease for PIS. In the adjusted analysis the same results were observed. This indicates 
that time spent in the IPE intervention positively influenced readiness for 
interprofessional learning and interprofessional relations, but decreased professional 
identity.  
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Time from baseline to follow up  
When time (baseline to follow up) was entered as a factor in the univariate (unadjusted) 
analysis, a statistically significant decreased was observed for RIPLS and PIS, and a 
significant increase for IEPS. The multivariate analysis with time from baseline to follow up 
included as a factor produced the same results. This indicates that five months on from 
the IPE intervention commencement, readiness for interprofessional learning and 
professional identity had decreased, and interprofessional relations had become 
stronger.  
Regression Analysis 2: Time x IPE Condition from baseline to post 
Gender, age, discipline course 
Unadjusted estimates for gender, age and discipline course have been previously reported. 
When time and IPE intervention condition were considered as adjusted covariates in the 
baseline to post-intervention analysis, regression estimates were identical to those reported 
earlier (see Table 9.3). In sum, as for Regression 1, there were significant increases in the 
PIS estimates for females and older students (23+ years).  Adjustment revealed that on 
average, that traditional Chinese medicine students had a higher baseline to post-
intervention RIPLS, but a lower PIS estimates. Occupational therapy had a higher IEPS and 
PIS estimate. An increase in the IEPS estimate was also observed for paramedicine. Thus 
when time and condition are included as cofactors, regression estimates for baseline 
to post suggest that: females and older students have significantly stronger 
professional  identity than younger or male students, but readiness for 
interprofessional learning  or interprofessional relations is not affected by age or 
gender; traditional Chinese medicine students are most ready for interprofessional 
learning but they have weaker professional identity; occupational therapy students  
are associated with an increase in interprofessional relation and professional identity, 
and that paramedicine is also associated with higher interprofessional relations 
compared to the podiatry cohort.  
Effect of Interaction of time and intervention condition 
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Univariate analysis of the interaction of time (baseline to post) and intervention condition as 
a cofactor, statistically significant results were found for all IPE measures.  The coefficient for 
Condition 1 “Teamwork” (1TW) at baseline was used as the constant in these analyses. 
There was a significant increase in the RIPLS coefficients for baseline 3PI, and post-
intervention 1TW, 2RLS and 3PI conditions; but a decrease for baseline 2RLS. There was a 
significant increase for IEPS coefficients for 1TW and 2RLS at post intervention, and a 
significant decrease for baseline 2RPLS and 3PI, and post condition 3PI. There was also a 
significant increase in the PIS coefficients for baseline 2RLS and 3PI and post-intervention 
1TW; and a decrease for post-intervention 2RLS and 3PI. These results were confirmed in 
the multivariate analysis, except that the significant decrease in IEPS coefficients at baseline 
for conditions 2RLS and 3PI and for 3PI at post intervention lost the statistical significance 
after adjustment. 
Together, these univariate and multivariate findings indicate that all three intervention 
conditions, immediately post intervention, produced a significant increase in 
readiness to engage in IPE. Of these three, the intervention that focused on teamwork 
(1TW) had the stronger impact. In contrast, Interprofessional relations significantly 
increased only for condition 1TW and 2RLS at post intervention. Adjusted PIS results 
suggested an increase in professional identity for those from the teamwork (TW1) 
condition only. Those who engaged in roles (2RLS) or professional identity (3PI) 
conditions produced a significant decrease in professional identity post intervention. 
Time x IPE Condition for baseline to follow up 
Gender, age, discipline course 
When time and IPE intervention condition were considered as adjusted covariates in the 
baseline to follow up regression, estimates were identical to those reported earlier, except 
that the age effect on the IEPS coefficient no longer existed in Regression 2. 
In sum, as for Regression 1, PIS baseline to follow up estimates were significantly higher for 
female and for older (23+ years) students, compared to males and those aged 17-22years. 
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Occupational therapy, sports and exercise science, paramedicine and health science 
students had higher baseline to follow up RIPLS estimates; physiotherapy produced a 
significant decrease in RIPLS.  IEPS adjusted baseline to follow up estimates increased in 
occupational therapy and physiotherapy. Increases in the PIS coefficient were also observed 
for occupational therapy, traditional Chinese medicine and physiotherapy from baseline to 
follow up. Thus similar to the first regression analysis, when time and condition are 
included in regression estimates for baseline to follow up, it shows: females and older 
students aged over 23 years have significantly stronger professional identity than 
males and those aged 17-22 years. Readiness for interprofessional learning and 
interprofessional relations are not affected by age or gender. Occupational therapy, 
sports and exercise science, paramedicine and health science students are most 
ready for interprofessional learning over a baseline to five month period when 
compared to students in podiatry. Interprofessional relations and professional 
identity strengthens in occupational therapy and physiotherapy. An increase in 
professional identity is also observed for traditional Chinese medicine from baseline 
to follow up.   
Effect of Interaction of time and intervention condition 
Unadjusted estimates for participant characteristics have been previously reported. When 
the interaction of the intervention condition and time from baseline to follow up was entered 
as a cofactor in the univariate analysis statistically significant results were found for all IPE 
measures.  Condition 1 “Teamwork” (1TW) at baseline was used as the constant in these 
analyses. There was a significant increase in the unadjusted RIPLS coefficients for baseline 
3PI, and a significant decrease for follow-up 1TW, 2RLS and 3PI conditions. There was a 
significant decrease in the IEPS coefficients for baseline 2RLS and 3PI, and an increase for 
1TW, 2RLS and 3PI at follow up. There was also a significant increase in PIS coefficients for 
baseline 2RLS and 3PI and a decrease for all follow up conditions, 1TW, 2RLS and 3PI.   
These results were confirmed in the multivariate analysis. Together, these findings 
indicate that, on average, at five months after intervention all conditions produced an 
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increase in interprofessional relations, and a decrease for interprofessional readiness 
and professional identity. 
Discussion 
Three analyses were conducted on the data to ensure a thorough examination of factors and 
their effects on readiness for interprofessional engagement, interprofessional relations and 
professional identity. Of the three, the final regression 2 analysis was most robust because 
the multivariate GEE analysis adjusted for potentially confounding factors and therefore 
there was greater confidence in the associations identified. It also provided more details 
about how the conditions influenced dependent variables over time. Since this was a 
replication study, findings that were statistically significant in both 2013 and 2014 will be 
discussed. 
The first key finding was that in 2013 and 2014, all three conditions were found to increase 
readiness for IPE at post-intervention. Whilst many cross sectional studies have found that 
most first year health science students are positive toward IPE, this finding supports 
literature that suggest that an increase in readiness was observed over time. Since this 
increase varied across intervention conditions, it could be concluded that this change is 
attributable to an IPE intervention. Previous studies have confirmed positive outcomes in 
readiness following intervention but none of these involved a cohort comprised entirely of 
first years (Darlow et al., 2015; Lairamore et al., 2013; Shoemaker et al., 2015; Wang et al., 
2015). The study thus provides evidence in two separate cohorts that readiness for IPE can 
be enhanced in the first year of study. Further it confirms the suitability of RIPLS in detecting 
changes in readiness with a first year cohort comprised of students predominantly under 22 
years of age.  
As RIPLS is the measure that has been used the most in IPE research (Thistlethwaite et al., 
2015) and it has been subject to criticism (Mahler et al., 2015) these findings are substantive 
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and important. The study provides evidence to refute a claim made recently by 
Thistlethwaite (2016) that the “RIPLS now rarely shows any significant differences between 
learner’s attitudes before and after interprofessional learning activities” (p. 360). The findings 
of the 2013 and present 2014 replication studies, when considered together with other 
studies reviewing the RIPLS (Tannous & Cusick, Chapter 4 in the thesis) and examining 
psychometric attributes (Tannous & Cusick, Chapter 5 in the thesis), it suggests that the  
need may be for more robust studies using the RIPLS, rather than inherent insensitivity. The 
ability of the RIPLS to detect change within groups and across conditions on two separate 
consecutive occasions suggests that the instrument is a sensitive attitudinal evaluation for 
this first year cohort. Future studies should replicate this RCT with students in their later 
years of study using the RIPLS. 
The second effect observed in both 2013 and 2014 was that professional identity was 
increased by Condition 1TW at post intervention. This condition used case-based learning 
activities with interprofessional teams. It was the only condition to have interprofessional 
groupwork; both Condition 2RLS and 3PI involved intraprofessional groupwork. Further it 
was interesting to find that a group case-based activity was more effective in increased 
professional identity than the condition that specifically targeted the development of this 
attribute (3PI). The Professional Identity Scale was sensitive in discriminating the effects of 
one intervention over the other two. The finding that interprofessional groupwork generated 
more positive professional identity perceptions is  important and original finding because it  
indicates a direct link between an  IPE intervention that involved interprofessional groups 
and processes and an increase in professional identity. The other two interventions 
characterised by intraprofessional groupwork significantly decreased professional identity 
scores. 
There is little literature that directly links IPE intervention directly to an increase in 
identity. Most of that published has conducted correlations between professional identity and 
other IPE attributes like IPE readiness (Coster et al., 2008; Hind et al., 2003) or inter group 
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relations (Carpenter, 1995b). Coster et al. and Hind et al. found that professional identity 
correlated positively with readiness for IPE but these were cross sectional studies, unlike the 
current RCT which produced an increase in both readiness and professional and an effect of 
an IP intervention. This finding encourages further investigation of the types of 
interprofessional intervention that can influence the development of professional identity.  
The third important finding identified in both 2013 and 2014 was that the RIPLS was not 
influenced by sample attributes of gender or age at any time point. Previous studies have 
identified a positive gender effect for females (Judge et al., 2015; Lie et al., 2013; 
Wilhelmsson et al., 2011), or no association between readiness for IPE and gender (King et 
al., 2012; Larkin et al., 2013; Williams & Webb, 2015). The current study offers strong 
evidence for the latter given that no effect was observed in two different time points in an 
original and replicated study. This finding contributes to this body of knowledge informing 
researchers on sample attributes that may influence an IPE experience.   
The fourth and final important finding for 2013 and 2014 was that females and older students 
had stronger professional identity scores at all time points. Little research has been done to 
investigate the effects of these attributes on professional identity. However it remains an 
important area of consideration given the gender bias in certain health profession groups. 
Opportunities to mix gender groups as well as age groups as part of the interprofessional 
focus may also be a way to support the development of professional identity. 
Limitations 
The current study used a rigorous methodology with randomisation of groups to control for 
potential biases. Despite this it did not achieve a full randomisation of participations and as 
such there may have been some bias in the original self-allocation of participants to tutor 
groups. The study used three attitudinal measures that were tested for reliability and validity 
with the sample used in the RCT study. Attitudinal surveys have been criticised for their 
reliance on self-reported data. Despite their appropriateness in measuring the construct of 
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interest, in this study they are vulnerable to response bias and this needs to be taken into 
consideration. The study did not include data on gender diversity and ethnicity. The attrition 
over the study series to the five month follow-up data point is also a limitation. While there 
was balanced representation of males and females in the study, this was not the case in 
some of the subgroups. Finally the study was conducted at only one educational institution 
and as such the results may be attributable to the characteristics of that sample. 
Conclusion 
The RIPLS, IEPS and PIS are reliable and valid measures of IPE attributes in first year 
health science students. The influence of sample characteristics on measures of readiness, 
interprofessional relations and professional identity varied. Consistent associations for 2013 
and 2014 at post and follow up were that: gender and age had no effect on IPE readiness; 
females and older students aged 23+ years had stronger professional identity. Statistically 
significant effects following an IPE intervention embedded into usual curricula could be 
observed in first year health science IPE. This study demonstrated a consistent positive 
effect for IPE readiness for all three interventions at post intervention. Professional identity 
was increased by interprofessional groupwork that focussed on teamwork, but decreased for 
intraprofessional groups associated with roles and identity.   
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9.3 Chapter Synopsis 
This chapter presented the findings of a replicated RCT study in the format of a 
manuscript drafted for submission to the Journal of Interprofessional care. It used 
referencing, citation, heading and subheading formats specified in the journal author 
guidelines.  The reference list was not included in this chapter – all sources cited are 
included in the thesis reference list. The next chapter presents a summary of finding for 
the PhD study and recommendations. 
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10 Chapter 10 Summary of Findings and Recommendations 
10.1 Introduction 
This chapter presents a summary of findings for this PhD study. It also lists 
recommendations for future education and research. 
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10.2 Summary of Findings 
This chapter will provide a summary of the key finding in response to each research 
question posed in Chapter 1. 
Q1a. Can a single interprofessional education intervention focussed on roles, teamwork or 
professional identity increase a first year student’s interprofessional relations, professional 
identity and their readiness to engage in interprofessional learning?  
In 2013/2014 the immediate impact at post intervention for the three IPE conditions 
was: 
• Interprofessional casework2 (Condition 1TW) focusing on teamwork increased
interprofessional readiness and professional identity
• Intraprofessional casework3 (Condition 2RLS) focussing on professional roles
and intraprofessional reflective groupwork4 (Condition 3PI) focussing on
professional identity increased readiness to engage interprofessionally, but
decreased professional identity and decreased interprofessional relations.
Other observations at post intervention: 
• The IEPS may be sensitive to demographic co-factors because it decreased post
intervention and then increased at follow up.
• RIPLS is least sensitive to demographic co-factors and may be the reason why it
produced the strongest or most consistent positive effect at post intervention for
both 2013 and 2014.
2 ‘Interprofessional casework’ Condition 1TW represents the interprofessional case-based group work 
described in section 2.13.2. Its focus was on developing interprofessional teamwork skills 
3 Intraprofessional casework’ Condition 2RLS represented the intraprofessional case-based group work 
described in section 2.13.2. Its focus was to develop discipline-specific understanding of role 
4 ‘Intraprofessional reflective groupwork’ Condition 3PI represented intraprofessional reflective activities 
based on developing understanding of professional identity. 
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• In 2013/2014 RIPLS increased for all conditions, and PIS decreased for 2RLS and
3PI. As such the interventions did not differentiate their effects as measured by
RIPLS, IEPS and PIS.
• In 2013/2014 the only intervention that increased professional identity at post
intervention was Condition 1TW – interprofessional casework
• The main difference in 2013 and 2014  was the variation in IEPS baseline to post
scores
These findings have been discussed in the context of literature in Chapters 8 and 9 
as part of the manuscripts for submission to a journal 
Q1b. Are the effects sustained at five months? 
• The increase in readiness to engage in IPE for all three conditions in 2013 at
post intervention was sustained at follow up. However the positive RIPLS effect
achieved at post intervention in 2014 was not sustained at follow up.
• The decrease in professional identity observed in 2013/2014 for
intraprofessional casework (2RLS) and intraprofessional reflective groupwork
(3PI) at post intervention were sustained at follow up. In 2013/2014 the initial
increase in professional identity for the interprofessional casework (1TW)
group observed at post intervention, significantly decreased at follow up in both
years.
• The increase in interprofessional relations observed for the interprofessional
casework (1TW) and intraprofessional casework (2RLS) in 2014 at post
intervention was sustained at follow up.
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Other observations at follow up: 
• In 2013/2014 at five months follow up, students from all three conditions
increased their interprofessional relations and decreased their professional
identity.
• In 2014 all three condition produced a decrease in IPE readiness at follow up.
These findings have been discussed in the context of literature in Chapters 8 and 9 as part 
of the manuscripts for submission to a journal 
Q2. Of the three interprofessional interventions offered to first year students, which 
condition produced the greater effect in readiness, relation and identity at post and five 
months?  
At post intervention the condition that produced the greater positive effect in: 
• interprofessional readiness, were  intraprofessional casework (2RLS) in 2013
and  interprofessional casework (1TW) in 2014. Note the regression coefficients
for 2RLS were different to that reported for 1TW by 1 (2013) and 0.08 (2014).
• interprofessional relations, was intraprofessional casework (2RLS) in 2014. Note
the regression coefficient for 2RLS was different to that reported for 1TW by
0.34.
• professional identity, was interprofessional casework (1TW) in both 2013 and
2014. Both 2RLS and 3PI conditions produced negative effects.
At post intervention the condition that produced the greater negative effect in: 
• interprofessional relations was the intraprofessional reflective
condition/casework  (3PI) in 2013.
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• professional identity, were intraprofessional reflective condition/casework (3PI)
in 2013 and the intraprofessional casework’condition  (2RLS) in 2014. Note the
regression coefficient for 3PI was different to that reported for 2RLS by 0.05
(2014).
No negative effects were reported in readiness for IPE at post-intervention. 
At follow up the condition that produced the greater positive effect in: 
• interprofessional readiness, was intraprofessional casework/ condition (2RLS)
in 2013.
• interprofessional relations, was intraprofessional reflective casework/ condition
(3PI) in 2013 and 2014.
There were no positive effects for professional identity at follow up. These three follow-
up impacts were opposite to effects observed at post-intervention. 
At follow up the condition that produced the greater negative effect in: 
• interprofessional readiness, was interprofessional casework/condition (1TW) in
2014.
• professional identity, were intraprofessional casework/condition (2RLS) in 2013
and both intraprofessional casework/ condition (2RLS) and intraprofessional
reflective group (3PI) in 2014 (producing the exact same regression coefficient).
There were no negative effects for interprofessional relations at follow up. 
These findings have been discussed in the context of literature in Chapters 8 and 9 as part 
of the manuscripts for submission to a journal 
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Q3. At baseline, what are the demographic characteristics of a first year health science 
cohort that influence readiness for interprofessional learning, interprofessional relations 
and professional identity? Are the 2013 and 2014 sub-groups comparable? (cross 
sectional)(Chapter 3) 
• When compared to males, females were statistically associated with higher
regression estimates for IEPS and PIS, but not for RIPLS
• When compared to younger students, older student aged 23 years or over were
statistically associated with higher regression estimates for IEPS and PIS, but not
for RIPLS
• Traditional Chinese medicine students were statistically associated with an
increase in the RIPLS regression estimates but a decrease in the IEPS and PIS
regression estimates when compared to Podiatry
• Occupational therapy students were statistically associated with an increase in
the IEPS and PIS regression estimates, when compared to Podiatry.
• The ‘Other’ course comprising of the health science course and those who did not
report which course they were from were associated with a statistically
significant increase in the PIS regression estimate compared to Podiatry.
Other observations: 
• The association for gender and age on IEPS and PIS scores was the same for both
the mean comparisons and the regression analysis, confirming that females and
older students were associated with increases in IEPS and PIS scores. However,
there was variability in the results produced for courses.
• Only the multivariate regression detected the association for Traditional Chinese
medicine cohort with an increase in RIPLS, but a decrease in IEPS and PIS
estimates. It is unclear why this was the case but the Chinese medicine cohort
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was particularly small (n=22) and this may have influenced detection of the 
difference in the ANOVA post hoc analysis. Similarly the increase in IEPS and PIS 
coefficients for Occupational therapy in the regression analyses were not 
detected in the ANOVA. It is unclear whether this was due to the statistical 
capacity of the ANOVA or because of the size of the Occupational therapy group 
but the multivariate analysis would be considered superior because in 
calculating the association for each factor, it adjusted for other course and 
demographic co-variates.  
These findings have been discussed in the context of literature in Chapters 8 and 9 
as part of the manuscripts for submission to a journal 
Q4. Is the RIPLS a valid and reliable measure of readiness for interprofessional learning in 
first year health science students? (Scoping review and psychometric study)(Chapters 4 
and 5) 
• The RIPLS as a 2-factor 16-item instrument is a statistically reliable and valid
measure of readiness for IPE with first year health science students.
This finding have been discussed in the context of literature in Chapters 4 and 5 as part of 
the manuscripts for submission to a journal 
Q5. Is the IEPS a valid and reliable measure of interprofessional perception in first year 
health science students? (psychometric study) (Chapter 6) 
• The IEPS as a 3-factor-16 item instrument is the most reliable and valid of all
published IEPS versions to measure interprofessional relations in first year
health science students.
This finding have been discussed in the context of literature in Chapter 6 as part of 
the manuscript for submission to a journal 
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Q6. Is the PIS a valid and reliable measure of professional identity in first year health 
science students? (psychometric study)(Chapter 7) 
• The PIS with its original 10 items is a valid and reliable measure of professional
identity for first year health science students
This finding have been discussed in the context of literature in Chapter 7 as part of the 
manuscript for submission to a journal 
10.3 Recommendations 
Overall this study has contributed important new information with regard to IPE and 
health science students. Firstly three IPE instruments used in this study were validated 
for use with large first year health science student groups. This validation included 
application of the instruments with some of the disciplines for the first time. The second 
major contribution in this study series was that IPE in the first session of study did 
increase a readiness for interprofessional learning. All three intervention conditions 
produced positive effects in the revised 2 factor 16 item RIPLS.  Interestingly, only 
intervention condition 1TW which was characterised by case based learning with 
interprofessional student groups increased professional identity. Intervention 3PI 
which focussed on professional identity content with discipline specific groups 
significantly decreased professional identity. This suggests that the interprofessional 
process was a key factor in promoting professional identity. This is new knowledge 
regarding the relationship between IPE and professional identity and challenges 
notions that interprofessional learning interferes with and delays students’ 
development of professional identity.  
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Thirdly, the study also identified that brief education interventions targeting 
components of readiness for IPE could be implemented in a feasible manner within 
mainstream introductory curricula. A fourth significant contribution was that consistent 
with previous literature the study found that that participant characteristics of age and 
gender were not associated with readiness for interprofessional learning. In fact, after 
adjustment for all factors the RIPLS (2 factor-16 item) estimates were not influenced by 
age or gender at all. Instead the study revealed that it was professional identity that was 
influenced by age and gender; this is a new contribution to the professional identity 
literature. A final contribution is that the study used a prospective rigorous outcome 
study design within a mainstream curriculum. The study also applied GEE analysis; a 
statistical method that has not been used in IPE research before.  
In light of these contributions, the following recommendations are made for future 
interprofessional education and research. 
10.3.1 Education 
This study intended to investigate the efficacy of three IPE interventions with first year 
health students. IPE content which focused on professional identity, community of 
colleagues and professional associations were ineffective in this study with first year 
students. Both interprofessional and intraprofessional group-work based on case 
studies was effective in increasing readiness for IPE and interprofessional relations. 
Only interprofessional groupwork using case studies produced increases in professional 
identity. These are important consideration for educators who are interested in 
achieving these interprofessional attributes in students preparing for the health 
professions.  
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The study also found that females and older students were associated with a stronger 
professional identity. Educator interested in developing this attribute could purposely 
design activities with the intention to mix gender groups as well as age groups in order 
to support the development of professional identity. 
10.3.2 Research 
This study found that examining the psychometric properties of instruments was an 
effective way of ensuring that outcome measurement was valid and reliable. This 
review and validation of constructs and consistency contributes to an instrument’s 
development. It is also an effective means of verifying the suitability of the instrument 
for the sample of interest. As such the use of psychometric studies should be 
encouraged as part of intervention outcome studies and results should be included as 
part of the study results. Researcher should ensure that they add a statistic (such as the 
Kaiser-Meyer-Olkin measure of sampling adequacy (KMO)) to validate that the sample 
size was sufficient for psychometric analysis.  The use of measures validated for the 
population under study is expected to add strength to an outcome study. 
The scoping review revealed inconsistency in the administration of RIPLS.  It also 
identified the importance of including complete sample characteristics and details 
regarding the administration and scoring of instruments to ensure the transferability of 
results and replication of study protocols. Attention to this detail should not be 
compromised despite the required publication limits of journals. The addition of 
electronic supplementary files may be a way to accommodate this need for additional 
information regarding administration and scoring protocols. 
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The continued use of RIPLS, IEPS and PIS should be encouraged with first year 
health science students. Despite variability of outcomes reported in this study, there is 
confidence that the outcomes were reliably measured. The instruments may be used 
confidently with large interprofessional cohorts from mixed clinical and non-clinical 
programs. Further the study demonstrated that an IPE intervention in the early weeks 
of commencement can have an impact associated with greater readiness for 
interprofessional engagement. More rigorous study of IPE with first year students at 
early commencement is recommended.  Inclusion of more demographic/academic 
variables may also be of value eg. ethnicity and academic ability on commencement. 
Imputation was used in this study due to the significant degree of missing data at 
five month follow up. The per protocol and ITT analyses were conducted to assess the 
comparability of results between the two data analysis methods. Such an approach is 
thorough but can be time consuming. As such it is recommended that future evaluations 
of education program interventions consider strategies to prevent participant drop out. 
The current study found that allowing time in class to complete a survey was effective in 
encouraging completion (at post-intervention). Offering a paper-based survey instead of 
electronic submission was also effective (at baseline and post-intervention). Other 
options to enhance participant retention may be to have the follow up data collection 
point closer to the post-intervention date, although this may not be suitable for 
longitudinal studies. Such strategies could be implemented to produce a greater 
response rate for follow-up data. Participant attrition could also be accounted for by 
conducting per protocol and ITT statistical analyses. 
This PhD study is the first to use an RCT methodology to investigate the intervention 
effects of an undergraduate (pre-certifying) education program in health profession 
education. Future education research should be encouraged to apply the cluster 
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allocation method described in this study. It offered a protocol for randomisation that is 
ethically achievable in education research. Implementation of more RCT studies in 
education research will minimize the potential for bias and offer greater confidence in 
the validity of results. 
This study is the first to have used generalized estimating equations (GEE) to 
calculate intervention and variable effects for IPE. Generalised estimating equations 
(GEE) were used to identify variant coefficients that could be adjusted to account for 
confounding factors. It is also an appropriate analysis method for large population 
based samples with repeated measurement. Previous research undertaken in IPE has 
identified the difficulty with repeated measurement from baseline to post because 
students often evaluated baseline measures positively creating ceiling effect where post 
measures could not vary enough to detect a significant change (Ruebling et al., 2014). 
GEE could be a statistical analysis method used to manage this as variations in the 
regression coefficients are made against a null constant, which in this study was one of 
the coefficient scores. This may be the reason why in the current study, such a 
significant intervention effect was demonstrable via the RIPLS; a measure that has 
regularly been noted to attract highly positive responses at baseline and consequently 
not been able to show change over time (Ruebling et al., 2014; Thistlethwaite, 2016). 
For this reason, future application of GEE is recommended. 
There is a need for more studies that investigate the differential effect of IPE process 
separately from IPE content. This PhD study offered one protocol for doing this by 
combining varying element of group interaction to the same content (1TW and 2RLS)  
as well as varying the content to the same group interaction (2RLS and 3PI) and testing 
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the effects of these. Future IPE research should consider these and other methods of 
combining factors to study their individual and combined effects. 
10.4 Chapter Synopsis 
This chapter presented a summary of findings and discussed recommendation for 
future interprofessional education and research.  
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HOW TO USE THIS LEARNING GUIDE ICON KEY 
  Important information  
  Warning  
 Hint   
This learning guide supplements the unit outline and is designed to help you navigate through the unit. It will help you focus on what you need to do to for classes and the various assessment tasks. You should consult the relevant section of the learning guide as you plan your study – it will highlight the main things that you should be getting out theresources available and provide guidance on teaching activities and class preparation. The learning guide also offers some study tips to assist you in developing the skills and techniques of an effective learner at university level. In addition to acquiring information and skills relevant to this unit, you should also focus on developing the habits and tools ofa successful university student. As an adult learner you need to take control of your own learning and ensure your own success. This learning guide is specifically designed to help you achieve this. A standard set of icons is used throughout the learning guide to make navigation easier. Use the icons to quickly identify important information, things you need to do and hints fordoing them. STAFF Unit Coordinator Caterina Tannous Building 24.4.31, Campbelltown Campus Phone: 4620 3341 Email: c.tannous@uws.edu.auPoint of first contact Caterina Tannous Building 24.4.31, Campbelltown Campus Phone: 4620 3341 Email:c.tannous@uws.edu.au CONSULTATION ARRANGEMENTS Campbelltown campus Tuesdays 10-1pm- please email me for an appointment Building 24  Room 24.4.31 Werrington South campus Wednesday 1-2pm - please email me for an appointment Building BD  Room BD.1.21 For consultation at other times please email the unit coordinator TEXT BOOK  There is no textbook  for this unit. The following 3 book are recommended reading for thisunit. Atwal, A., & Jones, M. (Eds.). (2009). Preparing for professional practice in health and social care. Chichester, U.K.: Wiley-Blackwell. Freegard, H. C., &Isted, L. (Eds.). (2012). Ethical practice for health professionals (2nd ed.). South Melbourne, Vic: Cengage Learning Australia. Higgs, J., Ajjawi, R., McAllister, L., Trede, F., & Loftus, S. (2012). Communicating in the health sciences (3rd ed.). South Melbourne, Vic.: Oxford University Press. 
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About Professional Health Competencies 
An introduction to this unit The course you have entered prepares you for a career in the health sciences. Health science encompasses a broad range of professions that operate in diverse contexts ranging from communitycentres to schools, aged care services to holiday camps, private practice to hospitals. All health sciences have one thing in common – the desire to improve the health and wellbeing of people in need through evidenced based assessment, intervention and evaluation. If you choose the health sciences, you like to work with people and want to help them. We help people by providing services based on complex general and specialised knowledge and skill. What we know, how we behave, how we communicate and how we respond to the expectations and instructions of others determineshow successful we will be in our desire to help others and to grow our careers.  This unit provides you with foundation knowledge, skills and perspectives to help you develop as a student beginning the journey towards becoming a professional in the health sciences. What you know, how you behave, how you communicate and how you respond to expectations and instructions will determine how successful you are in that journey and how effective you will be in helping others.  Why is there such a focus on you as a person and your behaviour, knowledge, and ability to respondto feedback? Special obligations and expectations accompany health science roles.   You will work with people who are vulnerable, sick, dependent or distressed. People in need expect to be able to trust the professionals who work with them. They expect to be able to trust you. Your relationship with them is an important part of their lives. You have a duty of care to fulfil.   You have legal obligations. The public expects and through law requires the highest level of knowledge, skill and care from each and every health science professional. Employers expect healthscience students and staff to adhere to standards, practice guidelines and be up to date, safe and innovative.   You have professional standards and requirements. Some health science professionals cannot practice unless they are registered. Expectations of behaviour, skill and knowledge by professional societies influence registration requirements and thus what you will do at University on placement and in the classroom. Some health science professionals enhance their careers through professionalsociety membership, and these associations set standards that need to be met. All our health science courses comply with professional society guidelines – to help you prepare for the standards and requirements of your professions. 
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   Whether you are a therapist in a hospital, a community worker in a remote setting, a teacher in a high school, or program leader in a holiday camp, you must be able to meet the expectations of yourclients, the public, and your profession when you graduate.   This unit provides you with the foundation knowledge, skills and perspectives commonly expected ofhealth science students and practitioners.   Many topics might seem ‘common sense’ or they may appear to be things that you have done before; but in health science practice the scope, application, standards or expectations in the topic area are likely to be different. They are likely to be more precise, or of a higher standard than you previously experienced. This is because the level of obligation and expectation of academic, clinical,education and fieldwork staff is related to professional obligations and expectations that the public, clients and society have of health science professionals. And these are very high.  Topics in this unit have been identified in research and policy to be essential for safe competent practice by any health science professional. They apply as much to sports trainers as they do to podiatrists or health service managers. We are all in the same general field, and we all share inter-professional health competencies. Your capacity to function in a specialist profession will be better enhanced if you have a strong common professional health science foundation.  All health science undergraduate students do this unit.  By the end of this unit, it is my hope that you will not just think of yourself as a ‘uni student’, but as a ‘student becoming a health science professional’. The expectations you and others have of your approachto learning, the goals you set and standards you observe will be different if you do. 
 
Approach to teaching Students will learn the principles of core professional health competencies required for competentand professional practice. These principles will be applied to various scenarios to help studentsunderstand and appreciate their importance. As all health science undergraduate students enrol inthis unit, interprofessional teaching and learning approaches offer students the opportunity to learnmore about their own future professional roles and the roles taken by other health professionals.Group activities will require students to consider the application of their role as a future professional.Students will also be required to assume and apply the obligations and competencies required of a health science professional.  The first 6 weeks of this unit prepares students academically. Classes are conducted in a computer lab and students are offered the opportunity to develop their academic literature searching, reading writing and referencing skills. They will also be guided through the use of vUWS - the UWS e-learning system, and Turnitin - a web based text matching program.    
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     There are established linkages between face-to-face lectures, tutorials and various methods of assessment that provide a continuous opportunity for engagement and learning throughout the semester.     The content covered in the unit includes:  1.Enabling skills for academic success in the health sciences  
• Enabling skills for academic success: Identifying what they are and where to get additional assistancein time management, problem identification, problem solving, reading, academic writing, professional presentation, and numeracy for the health science professions 
• Using vUWS  
• Accessing and understanding University policy, procedures and learning resources to support learning 
• Assessment of preferred learning style and application to study plans 
• Skills for self-directed learning  
• Strategies for successful independent and team learning 
• Goal setting in unit, course and graduation areas.  2. Ethical scholarship skills and knowledge  
• Research and scholarship as the foundation for ethical practice 
• Ethical scholarship and academic integrity 
• The link between academic integrity and practice codes of conduct 
• Academic misconduct policy at UWS and implications for your work 
• Professional misconduct policy and student life 
• Independent and group learning approaches to ethical scholarship 
• Use of text-matching software to enhance learning and academic integrity 3. Information literacy skills for the health sciences  
• Common medical, health and health policy terminology 
• The ICF as a common inter-professional language 
• Use of language appropriate to client-centred practice 
• Library skills, on-line and in-library search strategies  
• Referencing and citation conventions in the health sciences 
• Understanding consumer health information prepared for the public 4. Safe practice in health science: Introductory knowledge and skills  
• What makes practice safe? 
• Guidelines, regulations and the law: a framework for safe practice 
• Your risks, rights and responsibilities as a health science practitioner 
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• Occupational health and safety principles as they apply on campus and on placement/fieldwork
• Principles of Child Protection: your responsibilities 
• Principles of infection control: your obligations on placement  
• Principles of first aid, emergency response and potential danger  
• Working with vulnerable populations: public expectations 
• Working with diversity in teams and with clients  5. Inter-professional practice knowledge and approaches  
• Characteristic features of professionalism in the health sciences including research-based evidence in applied settings, autonomous practice, high levels of public trust, obligations for ethical conduct 
• The “helping” professions and human services roles 
• Client-centred practice in health sciences 
• Professional roles in health science specialities 
• Codes of conduct in professional societies/associations 
• Teamwork in health and medical sciences, education and community 
• The person as professional: self care, professional development, career planning and community contribution 
• The patient/consumer/student as a person: individualising practice through client-centred approaches   
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Learning outcomes The learning outcomes for this unit are:  
1. 
Recognise, describe, and practice enabling skills for academic success in the 
health sciences 
2. Practise and apply ethical scholarship skills and knowledge 
3. Use information literacy skills for the health sciences 
4. 
Describe safe practice in health science: Introductory knowledge and skills 
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Assessment summary ASSESSMENT NUMBER ASSESSMENT ITEM AND DUE DATE LEARNING OUTCOMES VALUE (/100) 1. 4 Online Competency Quizzes Quiz 1: Successful Searching Quiz        Due:Week 3, Friday 15th March @ 5pm Quiz 2: UWS Occupational Health and Safety Quiz Due: Week 5, Friday 29th March @ 5pm Quiz 3: Infection Control in Health Practice Due: Week 10, Friday 3rd May @ 5pm Quiz 4: Child Protection Policy and Procedure       Due: Week 13, Friday 24th May @ 5pm Complete and submit these via vUWS.  
1-4 Pass/Fail for each quiz (Students must achieve 18/20 to Pass each quiz) 
2. ANNOTATED BIBLIOGRAPHY 1000wds Due in Turnitin: Week 7, Monday 8th April @ 9am Due in Hardcopy: In week 7 tutorial classes 1-3 30% 3. CASE STUDY ASSIGNMENT 1500wds Due in Turnitin: Week 14, Monday 27th May @ 9am Due in Hardcopy: In week 14 tutorial classes 1-5 40% 4.  2 Unit Reviews Review 1 Due:  Week 9, Friday 26th April @ 5pm Review 2 Due: Week 14, Friday 31st May @ 5pm Complete and submit these via vUWS. 1-5 20% 5. TUTORIAL PARTICIPATION Assessed  in weekly tutorial classes in weeks 3-7, 10-14  1-4 10% 
 
Note: To pass this unit you must achieve an overall mark of 50%  
 Note: It is expected that students will apply themselves seriously and diligently to the assessment tasks.     
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Submission requirements for written material Use the checklist below to ensure you have completed all requirements before submitting your assignment  
We have embedded the use of Turnitin into the submission process. Turnitin is a text-matching software. Once you have submitted your work through Turnitin you will get an originality report which will specify the percentage of your text that was matched with other sources. You should use this information to review your work and make sure you have used paraphrasing instead of copying text directly from another source. The originality report itself is not assessable but will be viewed by the marker at their discretion. Its primary purpose is to help you develop a clear and independent writing style. You may resubmit revisions of an assessment into Turnitin up until the due date. Turnitin will allow subsequent submissions to override assignment drafts submitted previously. However you should note that while the first submission may take 5 minutes to produce an originality report, second and subsequent submissions may take up to 24 hours to   
€ All assignments are to be typed and stapled (no plastic folder or sleeve please). Typing must be according to the format below.  
• 1.5 line spacing 
• Font: Arial / Times New Roman / Calibri 
• Font size: 10 / 12 pt 
• Single Sided 
 
€ All sources must be referenced and a reference list must be included in APA format. Full details of referencing systems can be found at http://library.uws.edu.au/FILES/cite_APA.pdf. A full range of resources for searching and citing references is available at http://library.uws.edu.au/training.phtml 
€ I have saved a copy of my assignment - the title of my assignment contains my student name and number. For example: "NicoleKidman98765432 Annotated Bibliography" (Students are required to keep a copy of all written work submitted) 
€ I have submitted my assignment through Turnitin by the due date and time. 
o If not, and my assignment is late due to illness or misadventure, I have submitted a special consideration form within 2 business days of the due date. 
€ I have printed a hardcopy of my assignment (as a word document) for submission. 
€ My hardcopy is the same as the version submitted through Turnitin. 
€ I have attached the correct assignment coversheet as the first page of the hardcopy version of my assignment (use the coversheet on the last page of this learning guide). 
€ I have signed and checked all the boxes on the coversheet (for hardcopy submission). 
€ I have attached the ‘originality report summary’* as the last page of my hardcopy submission.  
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    produce a report. Students with submissions resulting in a high similarity index will be asked to meet with the unit coordinator to discuss the high percentage of text matched. 
 All assignments must be electronically uploaded into Turnitin by the above referenced due dates and times. The Turnitin report/receipt is what the teaching staff in this unit use to determine whether your assignment has been submitted ‘on-time’ as the date and time are recorded during electronic submission. Be sure to keep a receipt of your Turnitin submission for each assignment. 
 
Note:  Turnitin re-checks all submitted assignments on the due date and time. This may result in   your originality report percentage changing after all assignments are submitted. It may also   pick up on collusion not detected in early submissions.  
Note:  More information on Turnitin is available on the vUWS site for this unit.    We will also be discussing the submission process in the lectures and tutorials   Why is there a paper-based and electronic submission? Submitting your assignment electronically through Turnitin allows students to assess how well they have paraphrased the information they used for their written assessment. Submitting a paper-based version of your assignment ensures consistent marking and allows the inclusion of feedback and comments.   Students are expected to submit the hardcopy version of their assignment to their tutor in their tutorial class. The hardcopy submission must include a coversheet (with a signed declaration) and the Turnitin Originality Report Summary. If you have missed the tutorial you must submit you hardcopy as soon as possible to avoid penalties. Unless special consideration is granted, any student who does not submit a complete hardcopy of their assignment will receive an AF (absent fail).   
Note:  If the coversheet is not included, or not signed, your assignment may not be marked because you have not declared that it is your own work (assignment coversheet is included at the end of this document). 
Note: In some cases, the tutor or lecturer may not be the marker for the given assignment.      
Late Turnitin submission  A student who submits a late assessment without approval for an extension will be penalised by 10% per calendar day up to 10 days, i.e. marks equal to 10 % of the assignment’s weight will be deducted as a ‘flat rate’ from the mark awarded. For example, for an assignment that has a possible highest mark of 50, the student’s awarded mark will have five marks deducted for each late day. Saturday and Sunday count as one day each.  Hardcopy Submission: Assignments should be submitted in the first tutorial after the Turnitin due date. Students have up to 10 university days to submit the hardcopy version without penalty.  
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    Late hard copy submissions need to be handed in through the administrative office, level 4, building 24, Campbelltown OR through the late submission box in the foyer, building BD, Werrington South. Assessments will not be accepted after the marked assessment task has been returned to students who submitted the task on time.   Extension of due date for Turnitin submission Where special consideration is sought, students should complete a Special Consideration Application, available from the UWS website or Student Central. Applications for Special Consideration must be submitted to Student Central with appropriate supporting documentation no later than 5.00pm on the 2nd working day after the due date of the assessment. Students should be aware that an application for Special Consideration does not automatically mean that it will be granted. Please refer to the UWS Special Consideration policy for further details.  If a student cannot submit the special consideration form to the student centre within 2 working days after the due date of the assessment, they should email the unit co-ordinator immediately.  Students may also submit a request for extension of an assessment to the unit co-ordinator. This must be received by the unit co-ordinator at least 2 days before the due date. 
 
Assessment 1: Four (4) on-line competency quizzes (pass/fail)  
On-line Quiz A: UWS Library Successful Searching Quiz The ‘successful searching’ library tutorial is made up of six (6) modules which aim to develop students’ skills in finding and interpreting and evaluating information to use in their university assessments and then manage  and reference their citation appropriately using a standard formatting style from the American Psychological association (APA).Each module focuses on an aspect of this process. 1. getting started [in finding relevant information] 2. interpreting a reading list 3. finding more information   4. evaluating information 5. managing citations    6. plagiarism  Steps: 
• Go to vUWS  
• On the vUWS desktop click on the folder called ‘Assessments” then “Assessment 1 – Quizzes” then “Successful Searching Quiz” 
• Complete each of the six (6) modules. Then complete the quiz on vUWS. IF you fail the quiz you should repeat the module and re-do the quiz until a PASS grade is achieved (a mark of at least 18/20). You can repeat the quiz as many times as needed to achieve a PASS. 
• One you have passed the quiz, Your PASS grade will automatically register on vUWS.   Complete the successful searching quiz by Week 3, Friday 15th March 5pm  
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On-line Quiz B. UWS Occupational Health and Safety (OH&S) Quiz  The UWS OH&S on-line modules aim to develop students’ knowledge regarding OH&S requirements in a variety of aspects of OH&S.  At the University of Western Sydney, the online modules are compulsory for all staff. As students are also part of the university environment, they too are required to be aware of OH&S requirements at UWS. Furthermore, as such requirements are essential in any health care or educational setting, completion of these modules will prepare students for the OH&S requirements in their future roles as health professionals.   Steps: 
• Go to vUWS  
• On the vUWS desktop click on the folder called ‘Assessments” then “Assessment 1 – Quizzes” then “UWS OH&S Quiz” 
• Complete each of the five (5) modules. Then complete the quiz on vUWS. IF you fail the quiz you should repeat the module and re-do the quiz until a PASS grade is achieved (a mark of at least 18/20). You can repeat the quiz as many times as needed to achieve a PASS. 
• One you have passed the quiz, Your PASS grade will automatically register on vUWS.   Complete the UWS OH&S quiz by Week 5, Friday 29th March 5pm 
 
On-line Quiz C: Infection Control in Health Practice This quiz reviews whether or not you have attained introductory aspects of Learning Outcome 4:- 
• Guidelines, regulations and the law as mechanisms to provide a framework for safe practice  
• Your risks, rights and responsibilities as a health science student and practitioner 
• Principles of infection control: your obligations on placement   Steps: 
• Go to vUWS  
• On the vUWS desktop click on the folder called ‘Assessment for this Unit” then “Assessment 1 – Quizzes” then  ‘Infection Control in Health Practice’ 
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On-line Quiz D: Child Protection Policy and Procedure This quiz tests whether or not you have attained introductory aspects of Learning Outcome 4:- 
• Guidelines, regulations and the law as mechanisms to provide a framework for safe practice  
• Your risks, rights and responsibilities as a health science student and practitioner 
• Principles of Child Protection: your responsibilities as a student and future health professional Steps: 
• Go to vUWS  
• On the vUWS desktop click on the folder called ‘Assessment for this Unit” then “Assessment 1 – Quizzes” then “Child Protection Policy and Procedure” 
• In this folder, read the set of documents to do with Child protection policy and procedure in Australia and then complete the quiz related to the readings. Complete the Child Protection quiz by Week 13 Friday 24th May 5pm   Quiz method: Each quiz is on-line. You will have learned how to use the ‘quiz’ function in vUWS during tutorial classes in week 2. You should complete the quizzes independently so that you can be confident you understand the material and can accurately apply the correct procedure to a given scenario. You get an opportunity to repeat the quiz if you fail any items. A pass mark is 18/20.  
Note: Weighting: These are compulsory pass/fail items.Students must achieve a pass grade for each quiz in order to pass the unit.  
 Marking Criteria and Standards:   Criteria Does not meet expectations Meets expectations Accurately recalls and applies module information when answering multiple choice or short answer questions in each topic quiz. 
You have too many wrong answers in your quiz responses even after repeating quiz items or you have not attempted items.  
You have the minimum number of correct items in your quiz responses and you have attempted all items. Each topic quiz is passed You have failed one or more of the topic quiz assessments – you are not eligible to have your weighted assessment marks considered for a unit grade.   
You have passed all topic quiz assessments – you are eligible to have your weighted assessment marks considered for a unit grade.  
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Assessment 2: Annotated Bibliography (30%)  Purpose of this assessment This assessment reviews whether or not you have attained aspects of Learning Outcomes 1,2 and 3 in an applied task:-  
• Demonstrate proficiency in using the standard functions of vUWS  
• Demonstrate proficiency in accessing University policy, procedures and learning resources on vUWS and in the library  
• Demonstrate competence in use of text-matching software to enhance learning and academic integrity 
• Accurately identify common medical, health and health policy terminology 
• Demonstrate library skills, on-line and in-library search strategies  
• Demonstrate referencing and citation conventions in the health sciences 
• Critically interpret consumer health information prepared for the public from a health science perspective  Due in Turnitin: Week 7, Monday 8th April @ 9am Due in Hardcopy: In week 7 tutorial classes  Weighting: 30%  Length: 1000 words (excluding references and reference list). 10% above or below this length is allowable without penalty.    
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 Overview Method:  Step 1:Choose one of the following clinical conditions:  
• Osteoarthritis 
• Multiple sclerosis 
• Attention deficit hyperactivity disorder 
• Parkinson's disease   
• Sciatica 
• Depression 
• Down syndrome 
• Anxiety disorder 
• Breast cancer  Each condition has been selected because it has a high community prevalence or high community impact. As a health science professional you are therefore likely to come across students, clients or community members who have one of these conditions at some time in your student or graduate career. Choose the one that most interests you and is most relevant to your future professional role.  Step 2: Using the library searching skills you have developed through this unit, find the following 4 sources of information that will help you better understand this condition: 
• 1 academic journal article 
• 1 government publication 
• 1 professional book or book chapter 
• 1 podcast (from a reputable source such as ABC Radio or the World Health Organisation) Ensure that you search for information from trustworthy sources.   Step 3: Prepare an annotated bibliography on the clinical condition using the 4 sources. (Please see resource sheet on how to write up an annotated bibliography located on vUWS). Include a reference list at the end with appropriate APA formatting requirements.  Step 4: Submit an electronic copy of your assignment through Turnitin. Download and print off the originality report summary  Step 5: Submit a hard copy of your assignment with coversheet and the originality report summary (attached to the back) to your tutor during your tutorial class in week 7. Make sure the coversheet declaration is signed – this is an assignment submission requirement. If the declaration is not signed the paper will not be marked and will receive a zero score.  
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Criteria Performance Standards 
Unsatisfactory Expected performance High Performance Excellent performance Outstanding performance 
Summary of 
important 

















of important elements 
of the source 
 
Inappropriate over -use 
of direct quotes  
 
Paraphrasing of the 
author’s ideas is too 
close to the original 
(0-3.5marks) 
Summarises important 
elements of each source 
adequately. 
 
Most key points have been 
covered, but some 
irrelevant information 
could be edited down 
 
Appropriate paraphrasing 




of the key points. 
(4-4.5marks) 
Summarises important 
elements of the source 
concisely by paraphrasing 
and using appropriate 
direct quotes 
 
Demonstrates a very good 
understanding of the key 
points of the source. 
Direct quotes used 
sparingly 
(5 -5.75 marks) 
Summarises the important 
elements of the source 
concisely, prioritising key 
points and omitting details 
not integral to the author’s 
main argument/purpose 
 
Paraphrasing shows a 
complex understanding of 
the key points of the text 






prioritising key points and 
omitting details not 
integral to the author’s 
main argument/purpose 
 
Paraphrasing shows a 
complex understanding of 
the key points of the text 
and direct quotes are used 
sparingly  
 
Each summary is well 
developed and may 
(1)begin to make links and 
comparisons with other 
sources in the annotated 
bibliography;  
(2)offer insightful 
comments;(3) interpret the 
source in an original 
way(6.75-8marks) 





of the sources  
(0-3.5 marks) 
Adequate identification of 
the strengths and 
limitations of the sources 
with regard to authority, 
accuracy, currency and 
purpose 
(4-4.5marks) 
Clear description and 
interpretation of the 
strengths and limitations 
of the sources with 
regards to authority, 
accuracy, currency and 
purpose. No errors in this 
evaluation 
(5 -5.75 marks) 
Well developed, clear and 
accurate evaluation of the 
strengths and limitations of 
sources with regards to 
authority, accuracy, 
currency and purpose . No 
errors in understanding 
(6-6.5 marks) 
In-depth evaluation of the 
sources of information 
with regards to authority, 
accuracy, currency and 
purpose . Makes 
independent and insightful 
comments regarding the  






Written expression is 
unclear. There is no 
structure to the 
annotated 
bibliography.  
Contains more than 5 
grammatical errors. 
Does not use person-
first language 
(0-3.5marks) 
Written expression is 
adequate. There is a 
general structure 
appropriate to an 
annotated bibliography. 
Contains no more than 4 
grammatical errors. The 
reader is able to 
understand the majority of 
the information. Uses 
person-first language 
(4-4.5marks) 
Written expression is 
concise and fluent. 
Sentences are well 
structured. There are no 
more than 2 grammatical 
errors. All information is 
easily understood. Uses 
person-first language at 
all time. 
(5 -5.75 marks) 
Written expression is 
concise and fluent. 
Sentences are well 
structured. There are no 
grammatical errors. Uses 
person-first language at all 
times 
(6-6.5 marks) 
Written expression is 
fluent, well structured and 
coherent. The content 
from each text type is well 
integrated. There are no 
grammatical errors. Uses 





There are more than 4 
errors in the citation of 
each source/text type  
(0-2.5 marks) 
There are no more than 
four errors in APA 
referencing 
(3 marks) 
There are no more than 
two errors in APA 
referencing 
(3.5 marks) 
One error in referencing 
(4 marks) 
No errors in referencing 
(5-6 marks) 
Tentative Mark  




Is under or exceeds the word limit by more than 100 words                                                     Deduct  2 marks 




Deduct 10% of the assignment’s worth per calendar day (incl. Sat/Sun) 




Hardcopy submission is later than 10 university days                                                                                    
(from the Turnitin due date)                                                                                                    Deduct 1 mark 
 
Turnitin No Turnitin Summary submitted                                                                                             Deduct 1 mark  
 FINAL MARK 
 
out of 30  
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Assessment 3: Case Study (40%) Purpose of the assessment  This assessment reviews whether or not you have attained aspects of Learning Outcomes 1 to 5:  
• Demonstrate proficiency in accessing University policy, procedures and learningresources on vUWS and in the library  
• Explain the relationship between research, scholarship and ethical practice 
• Accurately identify common medical,health and health policy terminology 
• Apply ICF terminology and taxonomy to inter-professional topics 
• Working with vulnerable populations and commonpublic expectations of health science professionals and students 
• Working with diversity in teams and with clients 
• Social Justice for health science – application of the ICF 
• Identify characteristic features of professionalism in the health sciences including research-based evidence in applied settings, autonomous practice, high levels of public trust, obligations for ethical conduct 
• Develop an understanding of the nature of  “helping” professions and human services roles 
• Describe a client-centred practice approach to health science practice 
• Identify different professional roles in health science specialities 
• Identify Codes of Conduct in professional societies/associations 
• Describe teamwork in health and medical sciences, education and community 
• Demonstrate beginning career self-care skills understanding the “person as professional” , professional development needs, career planning and community contribution opportunities through application of knowledge in a personalised learning plan 
• Demonstrate beginning patient/consumer/student assessment skills understanding the “patient/consumer as a person” by individualising health science assessment through client-centred approaches to a case study.  Due in Turnitin: Week 14, Monday 27th May @ 9am Due in Hardcopy: In week 14 tutorial classes   Weighting: 40%  Length: 1500 words - excluding references and reference list (10% over or under is acceptable without penalty)     
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Overview Description:  This case study assignment will require you to apply aspects of professional health science practice to a case study created by you.     Question 1: Using one of the clinical conditions listed for the annotated bibliography write up a case study of a person with the clinical condition.You may choose the same condition that you used for the annotated bibliography; however this is not a requirement. In your case study, use the terminology of the ICF to describe how the person’s clinical condition and contextual factors combine to produce the client’s level of functioning at the impairment, activity and participation levels (200wds).   Question 2: Identify and describe an intervention/activity/project you may use as a health professional in your field to promote this person’s level of functioning. Use literature to support your choice of intervention. Identify what aspects of the ICF your intervention/ activity/ project may target. Identify any risks involved with the intervention and describe 2 risk minimisation strategies that will address these (350wds).   Question 3: Identify and describe the role of another health professional who is also working with this person as part of the inter-professional team. Identify what aspect/s of the ICF their role may target. Use literature to support your description of another health professional’s role. (250wds).  Question 4: Choose 3 characteristics of professionalism and describe how you will demonstrate these when conducting the intervention/activity/project described in question 2 (300wds).   Question 5: Describe 2 strategies you will implement to ensure that your practice is person-centred. Use literature to support your strategies (200wds).   Question 6: Describe 2 strategies you will implement to maintain your professional development. Use literature to support your strategies (200wds).   
Note: Students should always prepare their assignments using information obtained from scholarly sources such as academic books and journal articles. Wikipedia and non-scholarly sources from the internet should not be used in assessment tasks.    
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Criteria Performance Standards For Case Study Assignment 400871 
Unsatisfactory Expected performance High Performance Excellent performance Outstanding performance 
Writes up a case study 
of a person with a 
clinical condition using 
ICF terminology 
(5 marks) 
Insufficient description of case 
study.  Lacks understanding of the 
clinical condition and ICF 
terminology.  
(0-2.25marks) 
Good case study description which 
demonstrates a good understanding of the 
clinical condition and ICF terminology  
(2.5-3marks) 
Detailed case study that demonstrates a very 
good understanding of the clinical condition 
and ICF terminology. All information is 
correct (3.25-3.5marks) 
Detailed case study description that 
demonstrates a thorough and insightful 
understanding of the clinical condition and 
ICF terminology.  (3.75-4marks) 
Detailed case study description that demonstrates an 
extensive and thoughtful understanding of the clinical 
condition and ICF terminology. No errors evident. 







Insufficient description of 
intervention. No reference to the 
ICF. No discussion of potential risks 
and minimisation strategies 
(0-4.5marks) 
Good, clear description of intervention 
with appropriate reference to ICF 
terminology. Identifies risks and 2 
minimisations strategies appropriately. 
Uses at least 3 relevant references (5-
6.25marks) 
 Well developed description of intervention 
with appropriate reference to ICF 
terminology. Identifies risks and 2 
minimisations strategies thoughtfully. Uses 
at least 4 relevant references  
(6.5-7.25marks) 
Well developed, coherent description of 
intervention with appropriate reference to 
ICF.  Accurately identifies risks and 
insightful 2 minimisation strategies. Uses at 
least 5 relevant references (7.25-8.25marks) 
Intervention is insightful and well developed. Clear and 
accurate links to the ICF. Accurately identifies risks and 
insightful 2 minimisation strategies.  Makes independent 
and insightful comments regarding the purpose of the 
intervention. Use more than 5 relevant references.(8.5-
10marks) 
Describes other health 
professional role 
(6 marks) 
Does not describe the role of 
another health professional and their 
contribution using the ICF. 
(0-2.5marks) 
Demonstrates a good accurate description 
of another health professional’s role with 
reference to the ICF. Uses 1-2 relevant 
references. (3-3.5marks) 
Well developed understanding of another 
professional’s role with appropriate 
reference to ICF terminology. Uses 2-3 
relevant references.(4-4.25marks) 
Well developed, coherent description of 
another professional’s role with appropriate 
reference to ICF.  Makes thoughtful 
comment regarding inter-professional 
teams. Uses at least 3 relevant references. 
(4.5-5marks) 
Understanding of another professional role is insightful 
and well developed. Clear and accurate links to the ICF. 
Makes independent and insightful comments regarding 
the purpose of inter-professional teams. Use more than 3 
relevant references.(5.5-6marks) 
Describes 




Does not describe at least 3 
characteristics of professionalism or 
description insufficient. 
(0-3.5marks) 
Good description of 3 professional 
characteristics and how these would be 
demonstrated in practice. 
(4-5 marks) 
Demonstrates a clear understanding of 3 
characteristics of professionalisms by 
providing clear accurate and coherent 
descriptions of how these would be 
demonstrated in practice (5.5-6marks) 
Demonstrates a thoughtful understanding of 
3 characteristics of professionalisms by 
providing clear accurate and coherent and 
thoughtful descriptions of how these would 
be demonstrated in practice (6-6.75marks) 
In-depth and thoughtful understanding of 3 
characteristics of professionalism evident. Applications 





Does not describe at least 2 
strategies to promote person-centred 
practice 
(0-1.5marks) 
Good description of 2 person-centred 
strategies. Uses a least 1 relevant 
reference (2-2.5marks) 
Describes 2 well developed strategies that 
promote person-centred practice. Uses at 
least 1 relevant reference (2.75marks) 
The 2 strategies that promote person-
centredness are thoughtful and insightful. 
Uses at least 2 relevant references (3marks) 
The 2 person-centred strategies are thoughtful and 




Does not describe at least 2 
strategies to promote professional 
development ( 0-1.25marks) 
Good description of 2 professional 
development strategies. Uses a least 1 
relevant reference (1.5-1.75marks) 
Describes 2 well developed strategies that 
promote professional development. Uses at 
least 1 relevant reference (2marks) 
The 2 strategies that promote professional 
development are thoughtful and insightful. 
Uses at least 2 relevant references 
(2.25marks) 
The 2 professional development strategies are thoughtful 
and original. Uses at least 2 references. (2.5-3marks) 
Language and academic 
writing skill 
(3 marks) 
Written expression is unclear. There 
is no structure. Contains more than 
5 grammatical errors. Does not use 
person-first language. 
( 0-1.25marks) 
Written expression is adequate. There is a 
general structure. Contains no more than 
4 grammatical errors. The reader is able 
to understand the majority of the 
information. Uses person-first language 
(1.5-1.75marks) 
Written expression is concise and fluent. 
Sentences are well structured. There are no 
more than 2 grammatical errors. All 
information is easily understood. Uses 
person-first language at all time. (2marks) 
Written expression is concise and fluent. 
Sentences are well structured. There are no 
grammatical errors. Uses person-first 
language at all times 
(2.25marks) 
Written expression is fluent, well structured and 
coherent. There are no grammatical errors. Uses person-




More than 5 errors (0-0.25marks) No more than four errors in APA 
referencing(0.5marks) 
No more than two errors in APA 
referencing(0.75marks) 
One error in referencing 
(1marks) 
No errors in referencing 
(1marks) 
Exceeds Word limit  Permitted to write above or below 1500 by 10% without penalty                                                                                                                      Deduct  2 marks  
Late Turnitin Submission Deduct 10% of the assignment’s worth per calendar day (incl. Sat/Sun)                                                   Deduct 4 marks  for each day the assignment is late  
Late Hardcopy submission Hardcopy submission is later than 10 university days(from the Turnitin due date)                                                                                           Deduct 1 mark  
Turnitin Summary No Turnitin Summary submitted                                                                                                                                                                        Deduct 1 mark  
 Comments: Marker’s signature:                                                     Final mark out of 40 
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Assessment 4: Two Unit reviews (20%) 
 The unit reviews are designed to test your understanding of content given in lectures and tutorials midway through the semester (week 9) and at the end of semester (week 14). Students will be required to complete two unit reviews. Each review will be in a quiz format and will be located on the 400871 vUWS site. The Week 9 Unit Review will assess content from weeks 3-7 and the Week 14 Unit Review will assess content from weeks 9-14. Unit reviews will comprise of up to 30 questions. Students will have 90 minutes to complete the quiz online via vUWS. It is expected that you spend roughly 1.5 hours preparing for each quiz by reviewing relevant lecture & tutorial notes and readings.  2 Unit Reviews Review  1 Due: Week 9, Friday 26th April@ 5pm  Review 2 Due: Week 14, Friday 31st May @ 5pm  
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Assessment 5:  Tutorial Participation (10%) 
 Assessed:  In tutorials in weeks 3 -7, 10-14 
   
Each week after tutorials, tutors will assess student participation using a mark between 0 and 10.  The student’s 
overall tutorial participation grade will be the average of the grade they received in week 3-7, 10-14 tutorials.  
 
Students will be assessed according to: 
• The quality of the student’s participation in tutorials 
• The quality of the student’s  contributions to the tutorial activity/discussion 
• The student’s preparedness for tutorials 
• The student’s demonstration of respect for the tutor and other tutorial participants  
 
Does not meet 
expectation 
Meets expectations Exceeds Expectations 





• Arrives more 
than 15 
minutes late  







• Arrives on time 







respect  for  tutor 




• Arrives on time 
• Actively engages 
in the tutorial 
activity 




• Demonstrates a 
high level of 
respect for the 




• Identifies links 
between tutorial 
activity and 
lecture material or  
personal 
experiences 
• Arrives on time 
• Actively engages in the 
tutorial activity and 
facilitates the 
development of ideas 
(where appropriate) 
• Makes a considerable 
contribution to class 
discussion 
• Works efficiently on the 
task 
• Listens attentively to 
others, acknowledges 
prior  contributions and 
shows interest 
• Identifies and gives 
examples of links 
between tutorial activity 
/ lecture material / 
reading and personal 
experiences 
• Arrives on time 
• Actively engages in the 
tutorial activity and facilitates 
the development of ideas 
(where appropriate) 
• Makes an exceptional 
contribution to class 
discussion 
• Works efficiently on the task 
• Listens attentively to others, 
acknowledges prior  
contributions and shows 
interest 
• Identifies and gives examples 
of links between tutorial 
activity / lecture material / 
reading and personal 
experiences 
0   -------------  4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 
 






Warning: During computer-based tutorials students are not to open un-related web-based sites such as personal mail or facebook. Students found to be doing this will be at risk of failing the participation requirements for that tutorial class. 
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Note:  If special consideration is granted, the student’s mark for the week will be calculated based on the mean tutorial participation mark for other weeks which they attended tutorials for the unit.   For example, if the student achieves a 6 in week 3, a 7 in week 4 and an 8 in week 5, but they are absent in week 6 and are granted special consideration, the students mark for week 6 will be an average of the preceding marks ie -6+7+8=21/3=7  
Warning:  If a student does not attend a tutorial and is not granted special consideration approval, then the student will receive no marks for the tutorial for the week they were absent. 
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Teaching activities  
Schedule of activities  This session teaching begins on Monday 25th February 2013.  The intra session break begins on 15th April 2012 (Week 8).   There are three public holidays this semester. Good Friday falls on 29th March (week 5) and Easter Monday falls on 1st April (week 6). Students who have classes on Easter Monday public holiday will be asked to attend another tutorial time so that they do not miss this content. Anzac Day falls on Thursday 25th April (week 9). No classes are affected by this public holiday.  
 
Hint:  Reading your lecture notes, articles and textbook before lectures will make a big difference to your performance in this unit. Students who keep up with their reading achieve higher grades.   
 




Wk Lecture(1 hour) Tutorial (1 hour) Independent Reading and Activities Assessments 
   Set readings and activities will be located in 
vUWS and are expected to be completed 
















Introduction to the unit, structure, 
assessments, Rationale for 
interprofessional education (IPE) - Health 
professional defined. 
Caterina Tannous, Unit Coordinator 
-COMPUTER LABS- 




Time management strategies 
LIBRARY TOUR – In week 1 these are conducted 
every hour, on the hour from 10am-4pm(ask at the 
library information desk) 
Freegard, H. (2012). What is a health professional? In 
H. Freegard (Ed.), Ethical practice for health 
professionals (pp. 2-10). South Melbourne: 
Thomson. 
   
2 UWS Library  – services, information 
literacy strategies 
SSH Library Liaison Officers &  
Caterina Tannous 
-COMPUTER LABS- 
Accessing, completing and 
submitting quizzes and 
assignments through vUWS 
Download the UWS Library APA referencing guide 
available on the vUWS site or from the UWS library 
site at http://library.uws.edu.au/FILES/cite_APA.pdf 
 
   
3 Turnitin – What is it and how we use it at 
UWS. 
Tracy Donelly, Turnitin Officer 
& Caterina Tannous 
-COMPUTER LABS- 
Library Searching activity 
 












Academic Writing Skills – Student Learning 
Unit 
 
Dr Evelyn Hibbert & Caterina Tannous 
Learning Advisor (Academic Literacy) 
Office of the Associate Pro Vice Chancellor 
(Education-Health & Science) 
-COMPUTER LABS- 
Library Searching Activity 
Why not attend a writing workshop to help develop 
your reading and paraphrasing skills. These are 








5 Professionalism in the Health Sciences: 
Characteristics, obligations, expectations 
Nerida Klupp 
-COMPUTER LABS- 
Referencing your sources 
using APA Style 
 
Scott, R.W. (2007).  Professionalism: History, 
Applications, and Values[Chapter 2]. In Guide for the 
new health care professional. Sudbury MA : Jones 
and Bartlett 
Chapter 8 – Reference Systems and Strategies. 
Higgs, J., Ajjawi, R., McAllister, L., Trede, F. & Loftus, 
S. (2012). Communicating in the health sciences (3rd 
ed.) South Melbourne, Victoria:  Oxford University 
Press. 













Ethics and Standards in Health Science 
and Health Education practice 
Nerida Klupp 
-COMPUTER LABS- 
Academic research, reading 
and writing skills expected at 
university.  Annotated 
Bibliographies 
 
Anderson-Ford, D. (2009). The ethics of healthcare 
and multiprofessional dilemmas. In A.Atwal & M. 
Jones (Eds.), Preparing for professional practice in 
health and social care (pp. 99-112). Oxford, UK: 
Wiley-Blackwell. 
Freegard, H.(2012). Ethics in a nutshell. In H. 
Freegard (Ed.), Ethical practice for health 
professionals (pp.11-24). South Melbourne: 
Thomson. 






OH&S and Infection Control in the Health 
Sciences 
Nerida Klupp 
Infection Control Practices in 
Health: Hand-washing  
Rehabilitation Room 
Building 24, level 3, Room 17 








INTRA SEMESTER BREAK 




Client centred professional practice in the 
health sciences 
Nerida Klupp 
- TUTORIAL ROOM- 
Manual handling in Health 
Science Practice 
Sumision, T. (2009). Challenges of client-centred 
practice in professional practice. In A. Atwal & M. 
Jones (Eds.),Preparing for professional practice in 
health and social care (pp.51-62). Oxford, UK: Wiley-
Blackwell. 







10 International Classification of 
Function[ICF]– A theoretical framework 




Case studies - Understanding 
the client’s experience using a 
client centred approach and 
the ICF 
 
McIntyre, A. (2009). Documentation and the use of 
the ICF in interprofessional working. In A. Atwal & M. 
Jones (Eds.), Preparing for professional practice in 
health and social care (pp.113-130).Oxford, UK: 
Wiley-Blackwell. 
Australian Institute of Health &Welfare. (2004). 
Introduction to theinternational classification of 
functioning, disability andhealth (ICF). Retrieved 
February 24, 2011, from 
http://www.aihw.gov.au/disability/icf/icf_brochure.
pdf 









11 Health science teams 
Nerida Klupp 
-TUTORIAL ROOM- 
Case Studies -  Identifying 
core and differentiating 
health professional roles using 
the ICF 
Atwal, A & Smith, W. (2009). Interprofessional 
teamwork. In A. Atwal & M. Jones (Eds.),Preparing 
for professional practice in health and social care 
(pp. 1-20). Oxford, UK: Wiley-Blackwell. 







12 Health Science practice and the law – 
requirements for behaviour, 





professional roles and identity 
 
 
Scott, R.W. (2007). Morals, Ethics, and the law: Your 
special duties owed to patients and to the health 
care system [Chapter 3]. In Guide for the new health 
care professional. Sudbury MA : Jones and Bartlett.  




13 Child protection Policies and procedure in 
Health and Education 
Campbelltown: 1 hour lecture on Tuesday 
at either 9am or 3pm 
Werrington South: 2 hour special lecture 
from the Department of Education and 
Training on Wednesday 22nd May 12-2pm 
-TUTORIAL ROOM- 
Duty of Care - Risk 
miminisation – Hazard 
reduction 
Safe health science practice: 
Regulatory obligations to 
declare and report 















Case Studies related to child 
protection 
Blank, A. (2009). Reflection and professional 
practice. In A. Atwal & M. Jones (Eds.), Preparing for 
professional practice in health and social care 
(pp.41-50). Oxford, UK: Wiley-Blackwell. 
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Recommended reading Recommended texts  Atwal, A., & Jones, M. (Eds.). (2009). Preparing for professional practice in health and social 
care. Chichester, U.K.: Wiley-Blackwell. 
 
Freegard, H. C., &Isted, L. (Eds.). (2012). Ethical practice for health professionals (2nd ed.). 
South Melbourne: Cengage Learning Australia. 
 
Higgs, J., Ajjawi, R., McAllister, L., Trede, F., & Loftus, S. (2012). Communicating in the health 
sciences (3rd ed.). South Melbourne, Vic.: Oxford University Press. Recommended texts  Aiken, T. D. (2009). Legal and ethical issues in health occupations (2nd ed.). St. Louis, Mo.: 
Saunders. 
 
Berglund, C. A. (2012). Ethics for health care (4th ed.). South Melbourne, Vic.: Oxford University 
Press. 
 
Dimeo, S. (2012).A practical approach to becoming a healthcare professional. Boston: 
Prentice Hall. 
 
Drinka, T. J. K., & Clark, P. G. (2000).Health care teamwork: Interdisciplinary practice and 
teaching. Westport, CT: Auburn House. 
 
Freshman, B., Rubino, L., &Chassiakos, Y. R. (Eds.).(2010). Collaboration across the disciplines in 
health care. Sudbury, Mass.: Jones and Bartlett Publishers.  
 
Gallagher, A., & Hodge, S. (Eds.). (2012). Ethics, law and professional issues: A practice-based 
approach for health professionals. Basingstoke: Palgrave Macmillan.  
 
Higgs, J., Richardson, B., & Dahlgren, M. A. (Eds.).(2004). Developing practice knowledge for 
health professionals.Edinburgh ; New York: Butterworth-Heinemann. 
 
Higgs, J., &Titchen, A. (2001).Professional practice in health, education and the creative arts. 
 
Johnstone, R., Bluff, E., & Clayton, A. (2012).Work health and safety law and policy (3rd ed.). 
Pyrmont, N.S.W.: Thomson Reuters (Professional) Australia. 
 
Kasar, J., & Clark, E. N. (Eds.). (2000). Developing professional behaviors. Thorofare, NJ: SLACK. 
 
Lee, G., & Bishop, P. (2010).Microbiology and infection control for health professionals (4th 
ed.). Frenchs Forest, N.S.W.: Pearson. 
 
Lochhaas, T., &Olrech, N. (2012).Student success for health professionals made incredibly easy 
(2nd ed.). Baltimore, MD: Lippincott Williams & Wilkins. 
 
Makely, S., Austin, V. J., &Kester, Q. (2013).Professionalism in health care: a primer for career 
success (4th ed.). Boston: Pearson. 
 
Mayhew, C., & Peterson, C. L. (2005).Guide to managing OHS risks in the health care industry. 
North Ryde, N.S.W.: CCH Australia. 
 
Mitchell, J., &Haroun, L. (2007).Introduction to health care (2nd ed.). Clifton Park, NY: 
Thomson/Delmar Learning. 
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Neville, C. (2010). The Complete guide to referencing and avoiding plagiarism (2nd ed.). 
Maidenhead: Open University Press/McGraw Hill. 
 
O'Toole, G. (2012). Communication: Core interpersonal skills for health professionals (2nd ed.). 
Chatswood, N.S.W.: Elsevier. 
 
Purtilo, R. B., Haddad, A. M., & Doherty, R. (2012).Health Professional and Patient Interaction 
(8th rev ed.). Philadelphia, USA: Saunders. 
 
Scott, R. W. (2007). Guide for the new health care professional. Sudbury, Mass.: Jones and 
Bartlett Publishers. 
 
Simmers, L., Simmers-Nartker, K., & Simmers-Kobelak, S. (2009). Diversified health occupations 
(7th ed.). Clifton Park, NY: Delmar Cengage Learning. 
 
Stanfield, P., Cross, N., &Hui, Y. H. (2012).Introduction to the health professions (6th ed.). 
Burlington, MA: Jones & Bartlett Learning. 
 
Weston, D. (2008). Infection prevention and control theory and clinical practice for healthcare 
professionals. Chichester, England: John Wiley. 
 Relevant journal articles can be found on databases available at: http://subjectguides.library.uws.edu.au/health 
Referencing requirements This unit uses the APA referencing system. Examples of the APA system are available on the library website http://library.uws.edu.au/citing.php 
Other resources that might help with university life University life Find out about life outside the lecture theatre – news and events, services and facilities, career information and more! http://www.uws.edu.au/currentstudents/current_students/university_life E-Learning  Check your vUWSsites regularly for unit announcements and to keep up with online discussions. If you do not have access tovUWSplease contact e-learning onhttp://elearning.uws.edu.au Disability Service Students with a disability should visit: http://www.uws.edu.au/currentstudents/current_students/getting_help/disability_services Course and unit rules This site provides information on pre-requisites, co-requisites and other matters concerning how your course is structured. http://www.uws.edu.au/currentstudents/current_students/managing_your_study/enrolment/course_and_unit_rules Student Learning Unit The Student Learning Unit (SLU) can offer you assistance in writing good assignments.  Policies This site includes the full details of policies that apply to you as a UWS student. http://www.uws.edu.au/policies/a-z 
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You and this unit   
What is expected of you  
Workload Students are expected to work a minimum of 10 hours out of class per week (on average). Some weeks you will spend much more time on the unit completing assessments while in other weeks the workload will be somewhat less. 
 





Student responsibilities and conduct 
 Student responsibilities Familiarise yourself with University policies on assessment and examinations. Ensure that you understand the requirements, including timetables, for examinations and other assessments tasks. Ensure you read and understand the assessment requirements and note the submission dates, and seek assistance from the lecturer and/or unit coordinator when needed. Notify relevant staff (e.g. lecturer, unit coordinator, disability adviser) as soon as possible prior to, or at the beginning of, the semester to have special requirements accommodated. Submit your own individual and unassisted assessment work, except as otherwise permitted. Cheating, plagiarism, fabrication or falsification of data will be severely dealt with. Behave ethically and appropriately, avoiding any action or behaviour which would unfairly disadvantage or advantage another student. Where group work is assigned, ensure that every group member has the opportunity to contribute in a meaningful way to the assignment. Student conduct and behaviour  Attend all lectures and tutorials – failure to attend is often the main cause for low final grades. Respect the needs of other students who are participating in any class activities. Pay attention in lectures and tutorials – these provide key information for all examinable material. Do not use mobile phones during the lecture and tutorials and do not have ongoing conversations with fellow students during the lecture or if another student is presenting work in the tutorials. Please use laptops/notebooks for taking notes, not surfing the net or checking email. If issues arise with other students, or teaching staff, please see the unit coordinator in the first instance rather than 
broadcasting your concerns in a public forum. 
We will discuss current topics and issues in this unit and some of the material may be challenging. In 
tutorials, we will practise various communication skills and have varied discussions related to the 
interactions. It is important that you respect the opinions of other students and contribute positively (and 
critically) to discussions. 
 





Changes to unit as a result of student feedback 
The University values student feedback in order to improve the quality of its educational programs. As a result of 
student feedback, the following changes and improvements to this unit have recently been made: 
 
 initiation of computer based classes in weeks1-6 to assist with computer and information literacy skill development 
 move from fortnightly to weekly classes 
 Development of additional support documentation to assist students in completion of written assessments 
 Consolidation of multiple weekly quizzes into 2 unit reviews 
 movement of unit content so that it scaffolds and prepares students for content in their own professional units in Autumn session 
Contact protocol 
In a subject of this size it is important to manage communications in a way that is efficient and equitable. To this end, 











Policy and how it affects you The University has a number of policies that relate to teaching and learning. Important policies affecting students include: 
 Assessment Policy 
 Examinations Policy 
 Special Consideration Policy 
 Review of Grade Policy 
 Assessment Practice – Fundamental Code 
 Misconduct – Student Academic Misconduct Policy (see extract below) 
 Misconduct – Student Non-academic Misconduct Policy (see extract below) 
 Enrolment Policy (includes a section on the UWS Student Email Account) 
 Bullying Prevention Policy and Guidelines 
 Sexual Harassment Prevention Policy There are two policies that relate to misconduct – academic and non-academic misconduct. Breaches of these policies can have very serious consequences. It is essential that you are familiar with these policies and how to avoid misconduct of any type. 
 




Cheating includes dishonest conduct such as. a. dishonest or attempted dishonest conduct during an examination, such as speaking to other candidates or otherwise communicating with them;  b. bringing into the examination room any textbook, notebook, memorandum, other written material or mechanical or electronic device (including mobile phones), or any other item, not authorised by the examiner;  c. writing an examination or part of it, or consulting any person or materials outside the confines of the examination room, without permission to do so;  d. leaving answer papers exposed to view, or persistent attempts to read other students' examination papers; or  e. cheating in take-home examinations, which includes, but is not limited to:  I. making available notes, papers or answers in connection with the examination (in whatever form) to others without the permission of the relevant lecturer;  II. receiving answers, notes or papers in connection with the examination (in whatever form) from another student, or another source, without the permission of the relevant lecturer; and  III. unauthorised collaboration with another person or student in the formulation of an assessable component of work.  
 For the full definition of academic misconduct and the consequences of such behaviour, you are advised to read the Misconduct – Student Academic Misconduct Policy in its entirety(refer to http://policies.uws.edu.au/view.current.php?id=00051). There are many resources to help you avoid academic misconduct. Library staff can help you with referencing and the Student Learning Unit can assist with academic writing and plagiarism. If you are unsure about any of your work you should also ask your tutor or lecturer for advice and feedback. The University also has text matching software (called Turnitin) which can help you check to see if your work might have problems. You can access Turnitin on the vUWS site for this unit. 
 
What is non-academic misconduct? Non-academic misconduct includes unlawful activities and crimes, falsifying documents (like a medical certificate or academic records), harassing other students (or staff), stealing or damaging university property (like library books or computers) and disrupting other students or staff. These are just some of the types of academic misconduct and while these things are rare they do happen. If you believe you have been the victim of non-academic misconduct or you are aware of any academic misconduct it is very important that you report it.   You should report all matters of non-academic misconduct directly to the dean of the School of Science and Health or the head of the relevant section of the University. For example, you can report matters to the Manager of Security on your campus or to the Campus Provost. You must do this in writing. You may write to the Dean of SSH on g.kolt@uws.edu.au.   
 
Raising concerns If you have a concern about this unit please contact your unit coordinator in the first instance (see inside front cover for contact details). If you would prefer to speak to someone else, you are advised to contact your Director of academic program (see the online handbook to identify your DAP and their contact details http://handbook.uws.edu.au/hbook/). Concerns can also be raised directly with the Dean of the School. The University also has a confidential Complaints Resolution Unit (see link above for contact details). You may contact this unit of the University at any time however we would appreciate the opportunity to resolve the complaint in the first instance. 























Student number:  
Phone number:  
Campus enrolment:  Campbelltown                              Werrington Sth  
Unit name and number: 400871 – Professional Health Competencies 
Lecturer: Caterina Tannous/ Nerida Klupp 
Tutor: 
 Cathy Tannous    Nerida Klupp            Lise Mogensen 
 Jane Graves         Morwenna Kirwan   Megan Holt 
 Liz Atteya             Katie Faddy               Bronwyn Russo 
Evelyn Hibbert 
 
Tutorial day and time: Day:    ________________       Time: ___________________ 
Title of assignment: 
 Annotated Bibliography 30% 
           
 Case Study Assignment 40% 
  
Actual word count :                             words 
Turnitin Similarity Index 
%:   
                           % 
Date submitted: 
 
_______ / _______ / 2013 
  Tick if you have submitted an application for special consideration at 
Student Central 
SUBMISSION CHECKLIST 
 Fully completed cover sheet 
 Printed copy of assignment 
 1 page Turnitin summary report 
 
 
Staple these items together and submit to your tutor during your  
tutorial class: 
  
ASSIGNMENT WILL NOT BE MARKED UNLESS BELOW ARE TICKED & SIGNED 
 I hold a copy of this assignment if the original is lost or damaged.   
 I hereby certify that no part of this assignment or product has been 
copied from any other student’s work or from any other source 
except where due acknowledgement is made in the assignment.  
 No part of the assignment/product has been written/produced for 
me by any other person except where collaboration has been 
authorised by the subject lecturer/tutor concerned 
 I am aware that this work may be retained on plagiarism detection 
software programs for the purpose of detecting possible plagiarism. 
 I have not submitted this assessment item previously for this unit or 
any other unit.   
 This hardcopy is the same version as the assignment submitted 
through Turnitin.   
 I understand that failure to uphold this declaration will result in 
academic proceedings in line with the UWS Academic Misconduct 
Policy.   
 
Student Signature: __________________________ 
400871 Professional Health Competencies  






Unit Code: 400871 Unit Name: Professional Health Competencies 
Level: 100 Contact hours per 
week: 
2 hours face to face 




and point of first 
contact 
Caterina Tannous 
Building 24, Level 4, Room  24 Campbelltown campus 
Phone: 4620 3341 Email: c.tannous@uws.edu.au 













CONSULTATION ARRANGEMENTS  
[Campbelltown] Staff: Caterina Tannous 
Date/Time: Tuesday 10-1pm 
Venue: Building 24, level 4, Room 24 
[Penrith] Staff: Caterina Tannous 
Date/Time: Wednesday 12-1pm 
Venue: Building BD, Level 1, Room 21 
 
 
Text Book  
 
There is no text book for this unit. The following 2 books are recommended reading for 
this unit. 
 Atwal, A., & Jones, M. (Eds.). (2009). Preparing for professional practice in health 
and social care. Chichester, U.K.: Wiley-Blackwell.  
Available as an ebook via the UWS library 
 
 Freegard, H. C., & Isted, L. (Eds.). (2012). Ethical practice for health professionals 
(2nd ed.). South Melbourne, Vic: Cengage Learning Australia. 
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1. About Professional Health Competencies 
1.1 An Introduction to this Unit 
This unit introduces skills for studying and working in health science. Students will gain an 
understanding of the interdisciplinary and multi-disciplinary nature of health science practice in the 
21st century, and how this interacts with the specialty health professions, client and community 
expectations of health care and employment opportunities in health science. Students will learn 
foundation competencies that will underpin their academic development and their safe, responsible 
and ethical practice in health science service environments. 
1.2 What is Expected of You  
Study Load 
For a 10 credit point unit, you are expected to study 10 hours per week for 14 weeks on that unit. For 
example, if class time totals 2 hours per week, then you are expected to study a further 8 hours per 
week outside of class time. 
Attendance 
It is strongly recommended that you attend all scheduled learning activities to support your learning.  
Students with a poor attendance record may find themselves at risk of not passing assessment 
tasks. 
Unit materials will be made available on the unit’s vUWS (E-Learning) site. 
You are expected to consult vUWS at least twice a week, as all unit announcements will be made 
via vUWS. Teaching and learning materials will be regularly updated and posted online. 
Online Learning Requirements 
Students will be expected to complete an equivalent of 1 hour of online learning per week. The 
online work often consists of tutorial preparation and students will have weekly online work available 
via vUWS. 
Special Requirements for the Unit 
In addition to achieving a total mark over 50, student are also required to pass the 4 competency-




1.3 Student responsibilities and conduct 
Student 
responsibilities 
Familiarise yourself with university policies on assessment and examinations. More 
information including links to the policies can be found at section 4.1 of this Learning 
Guide  
Ensure that you understand the requirements, including timetables, for examinations and 
other assessments tasks. 
Ensure you read and understand the assessment requirements and note the submission 
dates, and seek assistance from the lecturer and/or unit coordinator when needed. 
Notify relevant staff (e.g. lecturer, unit coordinator, disability adviser) as soon as possible 
prior to, or at the beginning of, the semester to have special requirements 
accommodated. 
Submit your own individual and unassisted assessment work, except as otherwise 
permitted. Cheating, plagiarism, fabrication or falsification of data will be severely dealt 
with as per policy. 
Behave ethically and appropriately, avoiding any action or behaviour which would unfairly 
disadvantage or advantage another student. Where group work is assigned, ensure that 
every group member has the opportunity to contribute in a meaningful way to the 
assignment. 
Student conduct 
and behaviour  
Attend all lectures and tutorials – not attending lectures and tutorials is often the main 
cause of failure and low grades. 
Respect the needs of other students who are participating in any class activities. 
Pay attention in lectures and tutorials for key information on examinable material. 
Do not use mobile phones during the lecture and tutorials and do not have ongoing 
conversations with fellow students during the lecture or if another student is presenting 
work in the tutorials. 
Please use electronic devices for taking notes and other class activities, not surfing the 
net or checking email. 
1.4 What You can Expect from the Teaching Team 
Academic staff carry out their teaching responsibilities under the authority of the Dean of the School 
of Science & Health. The responsibilities of staff are outlined in the following table. 
Staff 
responsibilities 
Assess students' work fairly, objectively and consistently and when in doubt consult with 
the unit coordinator or Director of Academic Program. 
Provide students with appropriate, helpful and explanatory feedback on all work submitted 
for assessment. 
Make reasonable accommodation (e.g. length of time to complete) in assessment tasks 
and examinations for students with special requirements and to seek assistance from the 
Disability Advisor and Counsellor where appropriate and needed. 
Ensure deadlines for the submission of examination papers to the Academic Registrar are 
met. 
Immediately report any issues or concerns related to student academic and non-




1.5 Changes to Unit as a Result of Past Student Feedback  
The University values student feedback in order to improve the quality of its educational programs. 
As a result of student feedback, the following changes and improvements to this unit have recently 
been made: 
 
 Initiation of computer based classes in weeks1-6 to assist with computer and information 
literacy skill development 
 Move from fortnightly to weekly classes 
 Development of additional literacy support documentation to assist students’ completion of 
written assessments 
 Consolidation of multiple weekly quizzes into 2 unit reviews 
 Movement of unit content so that it scaffolds and prepares students for content in their own 
professional units in Autumn session 
 Development of additional case studies that help develop students understanding of 
professional roles and obligations 
 Development of an iBook to assist with content in the first 5 weeks of the unit. 
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2. Learning and Teaching in this Unit 
2.1 Unit Learning Outcomes  
Becoming a health science professional requires an understanding of your obligations in response to the 
expectations set by the general public and your professional group. This unit aims to introduce you to these 




Recognise, describe, and practice enabling skills for academic success in the health 
sciences 
2. Practise and apply ethical scholarship skills and knowledge 
3. Use information literacy skills for the health sciences 
4. Describe safe practice in health science: Introductory knowledge and skills 
5. Explain and apply inter-professional practice knowledge and approaches 
2.2 Course Learning Outcomes or Graduate Attributes 
As a graduate from UWS, you should be able to demonstrate all of the subsets of the major attributes which 
are: 
1 Command multiple skills and literacies to enable adaptable lifelong learning; 
2 Demonstrate knowledge of Indigenous Australia through cultural competency and professional capacity; 
3 Demonstrate comprehensive, coherent and connected knowledge 
4 Apply knowledge through intellectual inquiry in professional or applied contexts 
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2.3 Schedule of Activities 
Wk Lecture (1 hour) Tutorial (1 hour) Independent Reading  Assessments 
Assessment Item Feedback [Mode] 
1 Introduction to the unit, 
rationale for 
interprofessional education 
(IPE) - Health professional 
defined. 




Student Email etiquette 
Time management strategies 
 
LIBRARY TOUR – In week 1 these are conducted every 
hour, on the hour from 10am-4pm(ask at the library 
information desk) 
Freegard, H. (2012). What is a health professional? In H. 
Freegard (Ed.), Ethical practice for health professionals 
(pp. 2-10). South Melbourne: Thomson. 
  
2 UWS Library  – services, 
information literacy 
strategies 
SSH Liaison Librarians &  
Caterina Tannous 
-COMPUTER LABS- 
Accessing, completing and 
submitting quizzes and 
assignments through vUWS 
  
3 Turnitin – What is it and 
how we use it at UWS. 
SSH Liaison Librarians &  
Caterina Tannous 
-COMPUTER LABS- 
Library Searching activity 
 





 Tutorial participation 
Feedmark Quiz 1: 
Immediate via vUWS 
4 Academic Writing Skills – 





Library Searching Activity 
Why not attend a writing workshop to help develop 
your reading and paraphrasing skills. These are offered 
by Student Central - 
http://www.uws.edu.au/currentstudents/current_stud
ents/getting_help/study_and_life_skills_workshops 
Download the UWS Library APA referencing guide 




 Tutorial participation 
 






Referencing your sources using 
APA Style 
 
Scott, R.W. (2007).  Professionalism: History, 
Applications, and Values [Chapter 2]. In Guide for the 
new health care professional. Sudbury, MA : Jones and 
Bartlett 
Chapter 8 – Reference Systems and Strategies. 




Feedback Quiz 2: Immediate 
via vUWS 
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Higgs, J., Ajjawi, R., McAllister, L., Trede, F. & Loftus, S. 
(2012). Communicating in the health sciences (3rd ed.) 
South Melbourne, Victoria:  Oxford University Press. 
 
 Tutorial participation 
6 Ethics and Standards in 




Academic research, reading and 
writing skills expected at 
university.  Annotated 
Bibliographies 
 
Anderson-Ford, D. (2009). The ethics of healthcare and 
multiprofessional dilemmas. In A.Atwal & M. Jones 
(Eds.), Preparing for professional practice in health and 
social care (pp. 99-112). Oxford, UK: Wiley-Blackwell. 
Freegard, H.(2012). Ethics in a nutshell. In H. Freegard 
(Ed.), Ethical practice for health professionals (pp.11-
24). South Melbourne: Thomson. 
 Annotated Bibliography 
1000wds (30%) 
 
 Tutorial participation 
 
7 WHS and Infection Control 
in the Health Sciences 
Nerida Klupp 
Infection Control Practices in 
Health: Hand-washing  
Room Location TBA 
National Health & Medical Research Council. (2010). 
Australian guidelines for the prevention and control of 
infection in healthcare. Canberra, ACT: Commonwealth 
of Australia. Retrieved February 17, 2014, from 
http://www.nhmrc.gov.au/_files_nhmrc/publications/a
ttachments/cd33_infection_control_healthcare.pdf 
 Tutorial participation  
8  Intra session Break    
9 Client centred professional 
practice in the health 
sciences 
Nerida Klupp 
- TUTORIAL ROOM- 
Manual handling in Health 
Science Practice 
Sumsion, T. (2009). Challenges of client-centred practice 
in professional practice. In A. Atwal & M. Jones (Eds.), 
Preparing for professional practice in health and social 
care (pp.51-62). Oxford, UK: Wiley-Blackwell. 
 Unit Review 1 
 
 Tutorial participation 
 
10 International Classification 
of Function[ICF]– A 






Case studies - Understanding 
the client’s experience using a 
client centred approach and the 
ICF 
 
McIntyre, A. (2009). Documentation and the use of the 
ICF in interprofessional working. In A. Atwal & M. Jones 
(Eds.), Preparing for professional practice in health and 
social care (pp.113-130). Oxford, UK: Wiley-Blackwell. 
Australian Institute of Health &Welfare. (2004). 
Introduction to the international classification of 
functioning, disability and health (ICF). Retrieved 
February 24, 2011, from 
http://www.aihw.gov.au/disability/icf/icf_brochure.pdf 
 QUIZ 3 Infection 




 Tutorial participation 
Feedbcak Quiz 3: Immediate 
via vUWS 
 
Feedback from Annotated 
Bibliography 
11 Health science teams 
Nerida Klupp 
-TUTORIAL ROOM- 
Case Studies -  Identifying core 
and differentiating health 
professional roles using the ICF 
Atwal, A., & Smith, W. (2009). Interprofessional 
teamwork. In A. Atwal & M. Jones (Eds.),Preparing for 
professional practice in health and social care (pp. 1-20). 
Oxford, UK: Wiley-Blackwell. 
 
Tutorial participation Feedback Unit Review 1: 
online on vUWS 
 
12 Health Science practice and 
the law – requirements for 
-TUTORIAL ROOM- 
Understanding the 
Scott, R.W. (2007). Morals, Ethics, and the law: Your 
special duties owed to patients and to the health care 
Tutorial participation  
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professional roles and identity 
 
system [Chapter 3]. In Guide for the new health care 
professional. Sudbury, MA: Jones and Bartlett.  
 
13 Child protection Policies 
and procedure in Health 
and Education 
Campbelltown: 1 hour 
lecture on Tuesday or 
Thursday at regular lecture 
time Werrington South: 2 
hour special lecture from 
the Department of 
Education and Training on 
Wednesday 21st May 1-
3pm 
-TUTORIAL ROOM- 
Duty of Care - Risk miminisation 
– Hazard reduction 
Safe health science practice: 
Regulatory obligations to 
declare and report 
NSW Health. (2013). Child wellbeing and child 
protection policies and procedures for NSW Health. 





NSW Department of Education and Training. 
(2010). Responding to allegations against employees in 
the area of child protection. Sydney, NSW: Author. 




 Quiz 4 Child Protection 
Policy and Procedure 
(online vUWS) 
Pass/Fail 
 Tutorial participation 
Feedback Quiz 4: Immediate 
via vUWS 









Case Studies related to child 
protection 
Blank, A. (2009). Reflection and professional practice. In 
A. Atwal & M. Jones (Eds.), Preparing for professional 
practice in health and social care (pp.41-50). Oxford, 
UK: Wiley-Blackwell. 
 
 Unit Review 2 
 
 Tutorial participation 
Week 16 - Feedback from 
Unit Review  2:  online on 
vUWS 
Week 16 - Feedback from 
Tutorial participation Mark 
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2.4 Summary of How Learning Activities Support Achievment of Unit Learning 
Outcomes 
 
UNIT LEARNING OUTCOMES LEARNING ACTIVITIES ASESSMENT ACTIVITIES 
1 Recognise, describe, and practice 
enabling skills for academic success in 
the health sciences 
Wk1-6 tutorial will be in the  
computer labs and will focus on 
developing skills in time 
management, vUWS navigation, 
library search, turnitin 
submission, APA referencing 
and developing an independent 
writing skills 
Wk1-4 lecture will focus on 
information literacy, academic 





Unit review 1 
Case Study Assignment 
2 Practise and apply ethical scholarship 
skills and knowledge 
3 
Use information literacy skills for the 
health sciences 
4 
Describe safe practice in health science: 
Introductory knowledge and skills 
 
Wk 5-7, 12-13 will focus on 
professional roles, 
responsibilities and obligation for 
safe, ethical and legal practice. 
WHS Quiz 
Infection control quiz 
Child protection Quiz 
Case Study Assignment 
Unit review 2 
 
Explain and apply inter-professional 
practice knowledge and approaches 
Wks 8-11 will focus on 
understanding the  ICF, client 
centred practice, and the 
interprofessional roles within a 
health science team 
Case Study Assignment 
Unit review 2 
2.5 Learning Resources 
Resources How to Engage with the Resources 
Teaching team Attend the tutorials and be prepared to participate. 
Attend the lectures so you understand the topic of the week and any additional 
materials. 
If you have any questions about the unit, please check with the tutor, lecturer or unit 
coordinator. 
Consultation session times and locations are on the inside front page of this learning 
guide. 
You may also ask questions on the unit vUWS discussion board. 
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Read the recommended chapters and lecture notes relevant to the topics. 
Summarise the contents of each topic and incorporate material from lectures and 
tutorials. 
vUWS All unit materials (lectures, pre-readings and assessment) are available on vUWS. 
Check vUWS regularly to find information on unit updates, Discussion Board, links to 
useful websites, and lecture tutorial material. 
Maintain contact on discussion board as a way of sharing ideas and clarifying any 
concepts and theories that are important to your understanding. 
Review the discussion board to see if messages have been posted about the 
assessment or feedback from the assessment. 
Library See the library home page to get help from a librarian http://library.uws.edu.au  
The Library Search Box is a great search engine that will help you to find references 
for accomplishing the assignments for this unit. Please note that internet sources are 
discouraged and are generally not acceptable as a reference source. You should only 
use the online journal database available through UWS library website. 
You must use APA referencing style for this unit. If you have questions about 
referencing, on-line librarians can provide instant assistance 
http://library.uws.edu.au/citing.php  
Roving UWS Libraries 
HALL Team (Hub for Academic Literacy and Learning) 
Academic Literacy and Learning staff are available to help with your  academic writing 
enquiries during teaching session. Students can receive up to 15 to 20 minutes 
academic literacy assistance including question analysis, critical analysis, essay 
structure, reading and academic writing style.  
There is no need to register - just drop in! Academic Writing Library Roving. Check 




MESH Team (Mathematics Education Support Hub) 
Do you need a second chance in understanding the mathematics and/or statistics 
needed for your studies? Help is at hand from the MESH team! 
The MESH team will be roving the UWS libraries again in 2014. Check the following 
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2.6 Other Resources 
University life Find out about life outside the lecture theatre – news and events, services and facilities, career 
information and more! 
http://www.uws.edu.au/currentstudents/current_students/services_and_facilities 
E-Learning  Check your vUWS sites regularly for unit announcements and to keep up with online discussions. If you do 
not have access to vUWS please contact e-learning on https://vuws.uws.edu.au/ 
Disability 
Service 
Students with a disability should visit: 
http://www.uws.edu.au/currentstudents/current_students/getting_help/disability_services 
Course and unit 
rules 
This site provides information on pre-requisites, co-requisites and other matters concerning how 
your course is structured. 
http://www.uws.edu.au/currentstudents/current_students/managing_your_study/enrolment/course_a
nd_unit_rules 
Policies This site includes the full details of policies that apply to you as a UWS student. 
http://www.uws.edu.au/policies/a-z 
4 0 0 8 7 1  P R O F E S S I O N A L  H E A L T H  C O M P E T E N C I E S  




3.1 Assessment summary 
There are 5 assessment items in this unit designed to enable you to demonstrate that you have achieved the 
unit learning outcomes. Completion and submission of all assessment items at the required time and required 
academic standard are necessary to receive a final mark in the unit. Achievement of at least 50% overall is 
required to pass this unit.  
 
ASSESSMENT ITEM DUE DATE WEIGHTING ULO’s 
FEEDBACK 
MODE DATE 
1 Four Online Competency Quizzes 
Complete and submit these via vUWS. 
Quiz 1: Successful Searching Quiz  
Wk. 3 Friday        













submission of quiz. 
Multiple attempts are 
permitted until 
student achieves the 
mark of 18/20 
Quiz 2: UWS Work Health and Safety 
Quiz 
Wk. 5 Friday         
28th March @ 5pm 
Quiz 3: Infection Control in Health 
Practice 
Wk. 10 Friday       
2nd May @ 5pm 
Quiz 4: Child Protection Policy and 
Procedure 
Wk. 13 Friday      
23rd May @ 5pm 
2 ANNOTATED BIBLIOGRAPHY 
1000wds 
Week 6 Friday      
4th April @ 5pm 
30% 1-3 
online Wk 10 
3 
CASE STUDY ASSIGNMENT   
1500wds 
Week 13 Friday 
 23rd May @ 5pm 40% 1-5 
online After unit 
results are 
released 
4 2 Unit Reviews 
Review 1  
 
Review 2  
Complete and submit these via vUWS. 
 
Week 9 Friday    
25th April @ 5pm 
Week 14 Friday  










5 Tutorial Participation  Wks 3-7, 9-14 10% 1-4 online Wk 16 
Note: Results may be moderated before you receive your results. Moderation is a process whereby the unit coordinator regulates the 
marking of individual markers to achieve consistency in the application of unit objectives, performance standards and marking criteria. 
Marks for an individual piece of assessment will not be changed after you have your results. You should note that, consistent with the 
Criteria and Standards Based Assessment policy, the final marks for the cohort may also be adjusted if marks are very high or low or 
there are inconsistencies between groups. 
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3.2 Assessment Details 
Assessment 1: Four (4) On-line Competency Quizzes (pass/fail) 
These are compulsory pass/fail quizzes. Students must achieve a pass grade for each quiz in order to pass 
the unit. 
Quiz method: Each quiz is on-line. You will have learned how to use the ‘quiz’ function in vUWS during your 
tutorial class. You should complete the quizzes independently so that you can be confident you understand 
the material and can accurately apply the correct procedure to a given scenario. You get an opportunity to 
repeat the quiz if you fail any items. A pass mark is 18/20. 
 
On-line Quiz A: UWS Library Successful Searching Quiz 
Due Date: Wk 3 Friday 14th March @ 5pm 
Length: Six modules and one quiz 
Submission Details: Modules and quiz are available in the vUWS site 
Feedback details: The quiz score is available immediately after the quiz has been submitted. Student s are 
required to obtain a mark of at least 18/20 for this quiz. The quiz may be reattempted multiple times until the 
mark of 18/20 is achieved. 
 
Rationale 
The ‘successful searching’ library tutorial is made up of six (6) modules which aim to develop students’ skills in 
finding and interpreting and evaluating information to use in their university assessments and then manage  
and reference their citation appropriately using a standard formatting style from the American Psychological 
association (APA).Each module focuses on an aspect of this process. 
1. Getting started [in finding relevant information] 2. Interpreting a reading list 
3. Finding more information   4. Evaluating information 
5. Managing citations     6. Plagiarism 
 
Task  
 Go to vUWS  
 On the vUWS desktop click on the folder called ‘Assessments” then “Assessment 1 – Quizzes” then 
“Successful Searching Quiz” 
 Complete each of the six (6) modules. Then complete the quiz on vUWS. IF you fail the quiz you should 
repeat the module and re-do the quiz until a PASS grade is achieved (a mark of at least 18/20). You can 
repeat the quiz as many times as needed to achieve a PASS. 
 Once you have passed the quiz, Your PASS grade will automatically register on vUWS.   
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On-line Quiz B. UWS Work Health and Safety (WHS) Quiz 
Due Date: Wk. 5 Friday 28th March @ 5pm 
Length: Five modules and five quizzes 
Submission Details: Modules and quiz are available in the vUWS site 
Feedback details: The quiz score is available immediately after the quiz has been submitted. Students are 
required to obtain a mark of at least 70% for this quiz. The quiz may be reattempted multiple times until the 
mark of 70% is achieved. 
Rationale 
The UWS WHS on-line modules aim to develop students’ knowledge regarding health and safety in the 
workplace and university environment. 
At the University of Western Sydney, the online modules are compulsory for all staff. As students are also part 
of the university environment, they too are required to be aware of these requirements at UWS. Furthermore, 
as such requirements are essential in any health care or educational setting, completion of these modules will 
prepare students for the WHS requirements in their future roles as health professionals.  
Task  
 Go to vUWS  
 On the vUWS desktop click on the folder called ‘Assessments” then “Assessment 1 – Quizzes” then “UWS 
WHS Quiz” 
 Complete each of the five (5) modules. Then complete each mini-quiz that follows at the end of each 
module. IF you fail the quiz you should repeat the module and re-do the quiz until a PASS grade is 
achieved (a mark of at least 70%). You can repeat the quiz as many times as needed to achieve a PASS. 
 Once you have passed the quiz, Your PASS grade will be converted in vUWS.   
 
On-line Quiz C: Infection Control in Health Practice 
Due Date: Wk. 10 Friday 2nd May @ 5pm 
Length: Review Australian Infection Control guidelines and complete one quiz 
Submission Details: Guidelines and quiz are available in the vUWS site 
Feedback details: The quiz score is available immediately after the quiz has been submitted. Student s are 
required to obtain a mark of at least 18/20 for this quiz. The quiz may be reattempted multiple times until the 
mark of 18/20 is achieved. 
Rationale 
This quiz reviews whether or not you have attained introductory aspects of Learning Outcome 4:- 
 Guidelines, regulations and the law as mechanisms to provide a framework for safe practice  
 Your risks, rights and responsibilities as a health science student and practitioner 
 Principles of infection control: your obligations on placement  
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 Go to vUWS  
 On the vUWS desktop click on the folder called ‘Assessment for this Unit” then “Assessment 1 – Quizzes” 
then  ‘Infection Control in Health Practice’ 
 In this folder view the on-line resources on infection control procedures and then complete the quiz  
On-line Quiz D: Child Protection Policy and Procedure 
Due Date: Wk. 13 Friday 23rd May @ 5pm 
Length: Review national child protection guidelines and complete one quiz 
Submission Details: Guidelines and quiz are available in the vUWS site 
Feedback details: The quiz score is available immediately after the quiz has been submitted. Students are 
required to obtain a mark of at least 18/20 for this quiz. The quiz may be reattempted multiple times until the 
mark of 18/20 is achieved. 
Rationale 
This quiz tests whether or not you have attained introductory aspects of Learning Outcome 4:- 
 Guidelines, regulations and the law as mechanisms to provide a framework for safe practice  
 Your risks, rights and responsibilities as a health science student and practitioner 
 Principles of Child Protection: your responsibilities as a student and future health professional 
Task 
 Go to vUWS  
 On the vUWS desktop click on the folder called ‘Assessment for this Unit” then “Assessment 1 – 
Quizzes” then “Child Protection Policy and Procedure” 
 In this folder, read the set of documents to do with Child protection policy and procedure in Australia 
and then complete the quiz related to the readings. 
 
Marking Criteria and Standards:  
 
Criteria Does not meet expectations Meets expectations 
Accurately recalls and applies 
module information when 
answering multiple choice or 
short answer questions in each 
topic quiz. 
You have too many wrong 
answers in your quiz responses 
even after repeating quiz items 
or you have not attempted 
items.  
You have the minimum number 
of correct items in your quiz 
responses and you have 
attempted all items. 
Each topic quiz is passed You have failed one or more of 
the topic quiz assessments – 
you are not eligible to have your 
weighted assessment marks 
considered for a unit grade.   
You have passed all topic quiz 
assessments – you are eligible 
to have your weighted 
assessment marks considered 
for a unit grade. 
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Assessment 2: Annotated Bibliography (30%) 
Due Date: Week 6 Friday 4th April @ 5pm 
Length: 1000 words (excluding bibliographic reference and reference list. Ten percent above or below this 
amount is allowable without penalty. 
Submission Details: Through the Turnitin link in the 400871 vUWS site 
Feedback details: Online feedback will be made available in week 10.Students are encouraged to read 
through and consider their feedback when preparing future assignments. 
 
Rationale  
This assessment reviews whether or not you have attained aspects of Learning Outcomes 1,2 and 3 in an 
applied task:- 
 Demonstrate proficiency in using the standard functions of vUWS  
 Demonstrate proficiency in accessing University policy, procedures and learning resources on vUWS 
and in the library  
 Demonstrate competence in use of text-matching software to enhance learning and academic integrity 
 Accurately identify common medical, health and health policy terminology 
 Demonstrate library searching strategies  
 Demonstrate referencing and citation conventions in the health sciences 
 Critically interpret and evaluate health information 
 
Task 
Step 1:Choose one of the following clinical conditions: 
 
 Osteoarthritis (OA) 
 Multiple sclerosis (MS) 
 Attention deficit hyperactivity disorder (ADHD) 
 Parkinson's disease (PD) 





 Down syndrome (DS) 
 Anxiety disorder 
 Melanoma 
Each condition has been selected because it has a high community prevalence or high community impact. As 
a health science professional you are therefore likely to come across students, clients or community members 
who have one of these conditions at some time in your student or graduate career. Choose the one that most 
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Step 2: Using the library searching skills you have developed through this unit, find the following 4 sources of 
information that will help you better understand this condition: 
 1 academic journal article 
 1 government publication 
 1 professional book or book chapter 
 1 podcast (from a reputable source such as ABC Radio or the World Health Organisation) 
Ensure that you search for information from trustworthy sources.  
 
Step 3: Prepare an annotated bibliography on the clinical condition using the 4 sources. (Please see resource 
sheet on how to write up an annotated bibliography located on vUWS). Include a reference list at the end with 
appropriate APA formatting requirements. 
 
Step 4: Submit your assignment through Turnitin. Make sure that the title of your assignment contains your 
student name and number. For example: "NicoleKidman98765432 Annotated Bibliography"  
4 0 0 8 7 1  P R O F E S S I O N A L  H E A L T H  C O M P E T E N C I E S  




Criteria Performance Standards 
Unsatisfactory Expected performance High Performance Excellent performance Outstanding performance 
Summary of 
important 






















use of direct quotes  
 
Paraphrasing of the 
author’s ideas is too 
close to the original 
(0-3.5marks) 
Summarises important 
elements of each source 
adequately. 
 
Most key points have 
been covered, but some 
irrelevant information 
could be edited down 
 
Appropriate paraphrasing 




of the key points. 
(4-4.5marks) 
Summarises important 
elements of the source 
concisely by 
paraphrasing and using 
appropriate direct quotes 
 
Demonstrates a very 
good understanding of 
the key points of the 
source. Direct quotes 
used sparingly 
(5 -5.75 marks) 
Summarises the important 
elements of the source 
concisely, prioritising key 
points and omitting details 
not integral to the author’s 
main argument/purpose 
 
Paraphrasing shows a 
complex understanding of 
the key points of the text 






prioritising key points 
and omitting details not 
integral to the author’s 
main argument/purpose 
 
Paraphrasing shows a 
complex understanding 
of the key points of the 
text and direct quotes are 
used sparingly  
 
Each summary is well 
developed and may 
(1)begin to make links 
and comparisons with 
other sources in the 
annotated bibliography;  
(2)offer insightful 
comments;(3) interpret 
the source in an original 
way(6.75-8marks) 
Evaluation of  




of the sources  
(0-3.5 marks) 
Adequate identification of 
the strengths and 
limitations of the sources 
with regard to authority, 
accuracy, currency and 
purpose 
(4-4.5marks) 
Clear description and 
interpretation of the 
strengths and limitations 
of the sources with 
regards to authority, 
accuracy, currency and 
purpose. No errors in this 
evaluation 
(5 -5.75 marks) 
Well developed, clear and 
accurate evaluation of the 
strengths and limitations 
of sources with regards to 
authority, accuracy, 
currency and purpose . No 
errors in understanding 
(6-6.5 marks) 
In-depth evaluation of the 
sources of information 
with regards to authority, 
accuracy, currency and 
purpose . Makes 
independent and 
insightful comments 







Written expression is 
unclear. There is no 
structure to the 
annotated 
bibliography.  
Contains more than 5 
grammatical errors. 
Does not use person-
first language 
(0-3.5marks) 
Written expression is 
adequate. There is a 
general structure 
appropriate to an 
annotated bibliography. 
Contains no more than 8 
grammatical errors. The 
reader is able to 
understand the majority 
of the information. Uses 
person-first language 
(4-4.5marks) 
Written expression is 
concise and fluent. 
Sentences are well 
structured. There are no 
more than 4 grammatical 
errors. All information is 
easily understood. Uses 
person-first language at 
all time. 
(5 -5.75 marks) 
Written expression is 
concise and fluent. 
Sentences are well 
structured. There are no 
grammatical errors. Uses 
person-first language at all 
times 
(6-6.5 marks) 
Written expression is 
fluent, well structured 
and coherent. The content 
from each text type is 
well integrated. There are 
no grammatical errors. 
Uses person-first 




There are more than 4 
errors in the citation 
of each source/text 
type  
(0-2.5 marks) 
There are no more than 
four errors in APA 
referencing 
(3 marks) 
There are no more than 
two errors in APA 
referencing 
(3.5 marks) 
One error in referencing 
(4 marks) 
No errors in referencing 
(5-6 marks) 
Tentative Mark  




Is under or exceeds the word limit by more than 100 words                                               Deduct  2 marks 




Deduct 10% of the assignment’s worth per calendar day (incl. Sat/Sun) 
(ref: UWS Assessment Policy)                                     Deduct 3 marks for each day the assignment is late 
 
 FINAL MARK 
 




4 0 0 8 7 1  P R O F E S S I O N A L  H E A L T H  C O M P E T E N C I E S  




Assessment 3: Case Study (40%) 
Due Date: Week 13 Friday 23rd May @ 5pm 
Length: 1500 words (excluding reference list). Ten percent above or below this amount is allowable without 
penalty. 
Submission Details: Through the Turnitin link in the 400871 vUWS site 
Feedback details: Online feedback will be made available after results are released for the unit. Students 
are encouraged to read through and consider their feedback when preparing future assignments. 
 
Rationale  
This assessment reviews whether or not you have attained aspects of Learning Outcomes 1 to 5: 
 
 Demonstrate proficiency in accessing University policy, procedures and learning resources on 
vUWS and in the library  
 Explain the relationship between research, scholarship and ethical practice 
 Accurately identify common medical, health and health policy terminology 
 Apply ICF terminology and taxonomy to inter-professional topics 
 Working with vulnerable populations and common public expectations of health science 
professionals and students 
 Working with diversity in teams and with clients 
 Identify characteristic features of professionalism in the health sciences including research-based 
evidence in applied settings, autonomous practice, high levels of public trust, obligations for ethical 
conduct 
 Develop an understanding of the nature of  “helping” professions and human services roles 
 Describe a client-centred practice approach to health science practice 
 Identify different professional roles in health science specialities 
 Identify Codes of Conduct in professional societies/associations 
 Describe teamwork in health and medical sciences, education and community 
 Demonstrate beginning patient/consumer/student assessment skills understanding the 
“patient/consumer as a person” by individualising health science assessment through client-
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This case study assignment will require you to apply aspects of professional health science practice to a 
case study created by you.   
  
Question 1: 
Using one of the clinical conditions listed for the annotated bibliography write up a case study of a person 
with the clinical condition. You may choose the same condition that you used for the annotated 
bibliography; however this is not a requirement. In your case study, use the terminology of the ICF to 
describe how the person’s clinical condition and contextual factors combine to produce the client’s level of 
functioning at the impairment, activity and participation levels (200wds). 
  
Question 2: 
Identify and describe an intervention/activity/project you may use as a health professional in your field to 
promote this person’s level of functioning. Use literature to support your choice of intervention. Identify what 
aspects of the ICF your intervention/ activity/ project may target. Identify any risks involved with the 
intervention and describe 2 risk minimisation strategies that will address these (400wds). 
 
 Question 3: 
Identify and describe the role of another health professional who is also working with this person as part of 
the inter-professional team. Identify what aspect/s of the ICF their role may target. Use literature to support 
your description of another health professional’s role. (300wds). 
 
Question 4: 
Choose 3 characteristics of professionalism and describe how you will demonstrate these when conducting 
the intervention/activity/project described in question 2 (350wds). 
  
Question 5: 
Describe 2 strategies you will implement to ensure that your practice is person-centred. Use literature to 
support your strategies (250wds). 
  
Note: Students should always prepare their assignments using information obtained from scholarly 
sources such as academic books and journal articles. Wikipedia and non-scholarly sources from the 
internet should not be used in assessment tasks. 
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Criteria Performance Standards For Case Study Assignment 400871 
Unsatisfactory Expected performance High Performance Excellent performance Outstanding performance 
Writes up a case 
study of a person 




Insufficient description of case 
study.  Lacks understanding of 
the clinical condition and ICF 
terminology.  
(0-2.25marks) 
Good case study description which 
demonstrates a good understanding of 
the clinical condition and ICF 
terminology  
(2.5-3mks) 
Detailed case study that demonstrates a very 
good understanding of the clinical condition 
and ICF terminology. All information is 
correct (3.25-3.5mks) 
Detailed case study description that 
demonstrates a thorough and insightful 
understanding of the clinical condition and ICF 
terminology.  (3.75-4marks) 
Detailed case study description that demonstrates an 
extensive and thoughtful understanding of the clinical 
condition and ICF terminology. No errors evident. 







Insufficient description of 
intervention. No reference to the 
ICF. No discussion of potential 
risks and minimisation strategies 
(0-5.75marks) 
Good, clear description of intervention 
with appropriate reference to ICF 
terminology. Identifies risks and 2 
minimisations strategies appropriately. 
Uses at least 3 relevant references (6-
7.25mks) 
 Well developed description of intervention 
with appropriate reference to ICF 
terminology. Identifies risks and 2 
minimisations strategies thoughtfully. Uses 
at least 4 relevant references  
(7.5-8.75mks) 
Well developed, coherent description of 
intervention with appropriate reference to ICF.  
Accurately identifies risks and insightful 2 
minimisation strategies. Uses at least 5 relevant 
references (9-9.75) 
Intervention is insightful and well developed. Clear and 
accurate links to the ICF. Accurately identifies risks and 
insightful 2 minimisation strategies.  Makes independent 
and insightful comments regarding the purpose of the 






Does not describe the role of 
another health professional and 
their contribution using the ICF. 
(0-3.25marks) 
Demonstrates a good accurate 
description of another health 
professional’s role with reference to the 
ICF. Uses 1-2 relevant references. (3.5-
4.25mks) 
Well developed understanding of another 
professional’s role with appropriate 
reference to ICF terminology. Uses 2-3 
relevant references.(4.5-5mks) 
Well developed, coherent description of 
another professional’s role with appropriate 
reference to ICF.  Makes thoughtful comment 
regarding inter-professional teams. Uses at 
least 3 relevant references. (5.25-5.5mks) 
Understanding of another professional role is insightful 
and well developed. Clear and accurate links to the ICF. 
Makes independent and insightful comments regarding 







Does not describe at least 3 
characteristics of professionalism 
or description insufficient. 
(0-3.5marks) 
Good description of 3 professional 
characteristics and how these would be 
demonstrated in practice. 
(4-5 marks) 
Demonstrates a clear understanding of 3 
characteristics of professionalism by 
providing clear accurate and coherent 
descriptions of how these would be 
demonstrated in practice (5.5-6mks) 
Demonstrates a thoughtful understanding of 3 
characteristics of professionalisms by 
providing clear accurate and coherent and 
thoughtful descriptions of how these would be 
demonstrated in practice (6-6.75mks) 
In-depth and thoughtful understanding of 3 
characteristics of professionalism evident. Applications 





Does not describe at least 2 
strategies to promote person-
centred practice 
(0-1.5marks) 
Good description of 2 person-centred 
strategies. Uses a least 1 relevant 
reference (2-2.5marks) 
Describes 2 well developed strategies that 
promote person-centred practice. Uses at 
least 1 relevant reference (2.75marks) 
The 2 strategies that promote person-
centredness are thoughtful and insightful. Uses 
at least 2 relevant references (3marks) 
The 2 person-centred strategies are thoughtful and 





Written expression is unclear. 
There is no structure. Contains 
more than 5 grammatical errors. 
Does not use person-first 
language. 
( 0-1.25marks) 
Written expression is adequate. There is 
a general structure. Contains no more 
than 4 grammatical errors. The reader is 
able to understand the majority of the 
information. Uses person-first language 
(1.5-1.75marks) 
Written expression is concise and fluent. 
Sentences are well structured. There are no 
more than 2 grammatical errors. All 
information is easily understood. Uses 
person-first language at all time. (2marks) 
Written expression is concise and fluent. 
Sentences are well structured. There are no 
grammatical errors. Uses person-first language 
at all times 
(2.25marks) 
Written expression is fluent, well structured and 
coherent. There are no grammatical errors. Uses person-




More than 5 errors (0-0.25marks) No more than four errors in APA 
referencing(0.5marks) 
No more than two errors in APA 
referencing(0.75marks) 
One error in referencing 
(1marks) 
No errors in referencing 
(1marks) 
Exceeds Word limit  Permitted to write above or below 1500 by 10% without penalty                                                                  Deduct  2 marks                                                                                
Late Turnitin Submission Deduct 10% of the assignment’s worth per calendar day (incl. Sat/Sun) Deduct 4 marks  for each day the assignment is late  
 Comments: Marker’s signature:                                                     Final mark out of 40 
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Assessment 4: Two Unit reviews (20%) 
 
The unit reviews are designed to test your understanding of content given in lectures and tutorials 
midway through the semester (week 9) and at the end of semester (week 14). Students will be 
required to complete two unit reviews. Each review will be in a quiz format and will be located on the 
400871 vUWS site. The Week 9 Unit Review will assess content from weeks 3-7 and the Week 14 
Unit Review will assess content from weeks 9-14. Unit reviews will comprise of up to 30 questions. 
Students will have 45 minutes to complete the quiz online via vUWS. It is expected that you spend 
roughly 1.5 hours preparing for each quiz by reviewing relevant lecture & tutorial notes and readings. 
 
2 Unit Reviews 
Review  1 Due: Week 9, Friday 25th April@ 5pm 
 
Review 2 Due: Week 14, Friday 30th May @ 5pm 
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Assessment 5:  Tutorial Participation (10%) 
Assessed:  In tutorials in weeks 3 -7, 9-14 
   
Each week after tutorials, tutors will assess student participation using a mark between 0 and 10.  
The student’s overall tutorial participation grade will be the average of the grade they received in 
week 3-7, 10-14 tutorials.  
 
Students will be assessed according to: 
 The quality of the student’s participation in tutorials 
 The quality of the student’s  contributions to the tutorial activity/discussion 
 The student’s preparedness for tutorials 
 The student’s demonstration of respect for the tutor and other tutorial 
participants  
Rubrics Assessment 5 
 
Does not meet 
expectation 
Meets expectations Exceeds Expectations 





 Arrives more 
than 15 
minutes late  







 Arrives on time 







respect  for  tutor 




 Arrives on time 
 Actively engages 
in the tutorial 
activity 




 Demonstrates a 
high level of 
respect for the 




 Identifies links 
between tutorial 
activity and 
lecture material or  
personal 
experiences 
 Arrives on time 
 Actively engages in the 
tutorial activity and 
facilitates the 
development of ideas 
(where appropriate) 
 Makes a considerable 
contribution to class 
discussion 
 Works efficiently on the 
task 
 Listens attentively to 
others, acknowledges 
prior  contributions and 
shows interest 
 Identifies and gives 
examples of links 
between tutorial activity 
/ lecture material / 
reading and personal 
experiences 
 Arrives on time 
 Actively engages in the 
tutorial activity and facilitates 
the development of ideas 
(where appropriate) 
 Makes an exceptional 
contribution to class 
discussion 
 Works efficiently on the task 
 Listens attentively to others, 
acknowledges prior  
contributions and shows 
interest 
 Identifies and gives examples 
of links between tutorial 
activity / lecture material / 
reading and personal 
experiences 
0   -------------  4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 
 
 
Warning: During computer-based tutorials students are not to open un-related web-based sites such as personal 
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Note:  If students are unable to attend a tutorial, they should complete a special 
consideration form (up to two days after the tutorial) and submit it to Student 
Central. Special consideration will only be granted in extreme cases of 
misadventure or illness 
 
Note:  If special consideration is granted, the student’s mark for the week will be calculated 
based on the mean tutorial participation mark for other weeks which they attended 
tutorials for the unit.  
 
For example, if the student achieves a 6 in week 3, a 7 in week 4 and an 8 in week 
5, but they are absent in week 6 and are granted special consideration, the students 
mark for week 6 will be an average of the preceding marks ie -6+7+8=21/3=7 
 
Warning:  If a student does not attend a tutorial and is not granted special consideration 
approval, then the student will receive no marks for the tutorial for the week they 
were absent.
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3.3 General Submission Requirements 
Submission 
 Type your assignment and staple the top left hand corner (no plastic folder or sleeve 
please). Typing must be according to the format below.  
 1.5 line spacing (between the lines) 
 Font: Arial / Times New Roman / Calibri 
 Font size: 12 pt 
 
 Reference all the sources used to prepare your assignment via in text referencing and a 
reference list in APA format. Full details of referencing systems can be found at 
http://library.uws.edu.au/FILES/cite_APA.pdf.  
 Save and keep a copy of your assignment  
 The title of your assignment when you submit this through Turnitin should contain your 
student name and number. For example: "NicoleKidman98765432 Annotated 
Bibliography"  
 Submit your assignment through Turnitin by the specified due date and time. 
o If not, and your assignment is late due to illness or misadventure, submit an online 
request for special consideration form within 2 days of the due date. 
 
We have embedded the use of Turnitin into the submission process. Turnitin is a text-matching 
software. Once you have submitted your work through Turnitin you will get an originality report which 
will specify the percentage of your text that was matched with other sources. You should use this 
information to review your work and make sure you have used paraphrasing instead of copying text 
directly from another source. You can also use the report to make sure you have provided sufficient 
and accurate in text references. The originality report itself is not assessable but will be viewed by 
the marker at their discretion. Its primary purpose is to help you develop a clear and independent 
writing style. You may resubmit revisions of an assessment into Turnitin up until the due date. 
Turnitin will allow subsequent submissions to override assignment drafts submitted previously. 
However you should note that while the first submission may take 5 minutes to produce an originality 
report, second and subsequent submissions may take up to 24 hours to produce a report. Students 
with submissions resulting in a high similarity index will be asked to meet with the unit coordinator to 
discuss the high percentage of text matched. 
Be sure to keep a receipt of your Turnitin submission for each assignment. 
 
Note:  Turnitin re-checks all submitted assignments on the due date and time. This may 
result in your originality report percentage changing after all assignments are 
submitted. It may also pick up on collusion not detected in early submissions.  
  In some cases, the tutor or lecturer may not be the marker for the given assignment.  
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If you submit a late assessment, without receiving approval for an extension of time, (see next item), 
you will be penalised by 10% per day for up to 10 days. In other words, marks equal to 10% of the 
assignment’s weight will be deducted from the mark awarded. 
For example, if the highest mark possible is 50, 5 marks will be deducted from your awarded mark 
for each late day 
Saturday and Sunday each count as one calendar day 
Assessments will not be accepted after the marked assessment task has been returned to students 
This is consistent with Clause 50 of the University of Western Sydney’s Assessment Policy – Criteria 
and Standards-Based Assessment. 
Extension of Due Date for Submission 
Extensions are only granted in exceptional circumstances.   
To apply for an extension of time:  
Locate an application form via the UWS homepage or copy the following link:  
http://www.uws.edu.au/__data/assets/pdf_file/0004/118273/Request_for_Extension_RO_00205_011
2.pdf 
Application forms must be submitted to the Unit coordinator  
Requests for extension should be made no later than 3 working days before the due date of an 
assignment or other assessment item including web-based quizzes 
Appropriate, supporting documentation must be submitted with the application 
An application for an extension does not automatically mean that an extension will be approved 
Assessments will not be accepted after the marked assessment task has been returned to students 
Resubmission 
Resubmission of assessment items will not normally be granted if requested 
Application for Special Consideration 
It is strongly recommended that you attend all scheduled learning activities to support your learning.   
If you have experienced misadventure, illness, or you have experienced exceptional circumstances 
that have prevented your attendance at class or your completion and submission of assessment 
tasks you may need to apply for Special Consideration via the UWS website 
http://www.uws.edu.au/currentstudents/current_students/services_and_facilities/special_consideratio
n2 or the Student Centre. Special Consideration is not automatically granted. It is your responsibility 
to ensure that any missed content has been covered. Your lecturer will give you more information on 
how this must be done. 
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1. Important Information 
4.1 Links to Policies 
The University has a number of policies that relate to teaching and learning. Important policies 
affecting students include: 
 Assessment Policy  
 Bullying Prevention Policy and Guidelines 
 Enrolment Policy (includes a section on the UWS Student Email Account) 
 Examinations Policy 
 Misconduct – Student Academic Misconduct Policy (see extract below) 
 Misconduct – Student Non-academic Misconduct Policy (see extract below) 
 Review of Grade Policy 
 Sexual Harassment Prevention Policy 
 Special Consideration Policy 
 Teaching and Learning – Fundamental Code 
There are two policies that relate to misconduct – academic and non-academic misconduct. 
Breaches of these policies can have very serious consequences. It is essential that you are familiar 
with these policies and how to avoid misconduct of any type. 
What is academic misconduct? 
Academic misconduct may involve plagiarism, collusion or cheating. Plagiarism involves submitting 
or presenting work in a unit as if it were the student's own work when, in fact, it was not. Collusion 
includes inciting, assisting, facilitating, concealing or being involved in plagiarism, cheating or other 
academic misconduct with others. Cheating includes dishonest conduct (or attempted dishonest 
conduct) in exams. 
 
For the full definition of academic misconduct and the consequences of such behaviour, you are 
advised to read the Misconduct – Student Academic Misconduct Policy in its entirety (refer to 
http://policies.uws.edu.au/view.current.php?id=00051). 
There are many resources to help you avoid academic misconduct. Library staff can help you with 
referencing and the Student Learning Unit can assist with academic writing and plagiarism. If you 
are unsure about any of your work you should also ask your tutor or lecturer for advice and 
feedback. The University also has text matching software (called Turnitin) which can help you check 
to see if your work might have problems. You can access Turnitin on the vUWS site for this unit. 
What is non-academic misconduct? 
Non-academic misconduct includes unlawful activities and crimes, falsifying documents (like a 
medical certificate or academic records), harassing other students (or staff), stealing or damaging 
university property (like library books or computers) and disrupting other students or staff. These are 
just some of the types of non-academic misconduct and while these things are rare they do happen. 
If you believe you have been the victim of non-academic misconduct or you are aware of any 
academic misconduct it is very important that you report it.  
 
You should report all matters of non-academic misconduct directly to the Dean or the head of the 
relevant section of the University. For example, you can report matters to the Manager of Security on 
your campus or to the Campus Provost or the Dean of your school. You must do this in writing. You 
may write to the Dean on g.kolt@uws.edu.au.  
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4.2 Raising concerns 
If you have a concern about this unit please contact your lecturer or tutor in the first instance. If the 
matter is not resolved, then you may contact the unit coordinator (see inside front cover). If you 
would prefer to speak to someone else, you are advised to contact the Director of Academic 
Program responsible for this unit. Please note the Director of Academic Program may refer your 
concern to a delegate to investigate and to respond to you. 
 
The University also has a confidential Complaints Resolution Unit (see link below). You may contact 
this unit of the University at any time; however, we would appreciate the opportunity to resolve the 




























Ethics Unit, Research Services Office 
University of Wollongong NSW 2522 Australia 
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338 
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au     
 
 
In reply please quote: HE13/030 
 
28 February 2013 
 
 




Dear Mrs Tannous 
 
I am pleased to advise that the Human Research Ethics application referred to below has been 
approved.  The Committee would like to thank you for submitting such a clear and 
comprehensive proposal. 
 
Ethics Number: HE13/030 
 
Project Title: First year health science interprofessional education: Can components 
of readiness for PIE be influenced in the classroom? 
 
Researchers: Mrs Caterina Tannous, Professor Anne Cusick 
 
Sites/CIs reviewed: University of Wollongong  
  
Approval Date: 14 February 2013 
 
Expiry Date: 13 February 2014 
 
The University of Wollongong/Illawarra Shoalhaven Local Health District Social Sciences HREC 
is constituted and functions in accordance with the NHMRC National Statement on Ethical 
Conduct in Human Research. The HREC has reviewed the research proposal for compliance 
with the National Statement and approval of this project is conditional upon your continuing 
compliance with this document. 
 
A condition of approval by the HREC is the submission of a progress report annually and a final 
report on completion of your project. The progress report template is available at 
http://www.uow.edu.au/research/rso/ethics/UOW009385.html. This report must be 
completed, signed by the appropriate Head of School, and returned to the Research Services 
Office prior to the expiry date. 
 
As evidence of continuing compliance, the Human Research Ethics Committee also requires 
that researchers immediately report:  
 proposed changes to the protocol including changes to investigators involved 
 serious or unexpected adverse effects on participants  
 unforseen events that might affect continued ethical acceptability of the project.  
 
Please note that approvals are granted for a twelve month period. Further extension will be 
considered on receipt of a progress report prior to expiry date. 
 
If you have any queries regarding the HREC review process, please contact the Ethics Unit on 





A/Professor Garry Hoban 
Chair, Social Sciences  
Human Research Ethics Committee 
 
Professor Anne Cusick, School of Health Sciences 
 
Ethics Unit, Research Services Office 
University of Wollongong NSW 2522 Australia 
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338 
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au 
 
In reply please quote: HE13/030 
 




Mrs Caterina Tannous 
12 Myall Street 





Dear Mrs Tannous 
 
I am pleased to advise that the amendments dated 16 September 2013 to the following 
Human Research Ethics application have been approved. The University of Wollongong/ 
Illawarra and Shoalhaven Local Health Network District (ISLHD) Social Science HREC is 
constituted and functions in accordance with the NHMRC National Statement on Ethical 
Conduct in Human Research. 
Ethics Number: HE13/030 
Project Title: First year health science interprofessional education: Can 
components of readiness for PIE be influenced in the 
classroom? 
Name of Researchers: Mrs Caterina Tannous, Professor Anne Cusick 
Amendments: 1. Approval is given to collect follow-up survey data from 
the sample at 5 months post intervention. 
 2. Approval is given to replicate the study with the first 
year cohort of 2014. 
 3. Approval is given for periods of 12 months only at any 
one time.  This may be renewed when the researcher 
submits their annual progress report on the study.  The 
current expiry date is 13 February 2014.  A fortnight 
prior to this date you should submit a progress report 
and request a further 12 months renewal if required. 
Amendment Approval Date: 19 September 2013 
Expiry Date: 13 February 2014. 
Please remember that in addition to reporting proposed changes to your research protocol the 
HREC requires that researchers immediately report:  
• serious or unexpected adverse effects on participants  
• unforseen events that might affect continued ethical acceptability of the project. 
 
The University of Wollongong/ ISLHD Social Sciences HREC is constituted and functions in 
accordance with the NHMRC National Statement on Ethical Conduct in Human Research. 
A condition of approval by the HREC is the submission of a progress report annually and a final  
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report on completion of your project. The progress report template is available at 
http://www.uow.edu.au/research/rso/ethics/UOW009385.html. This report must be 
completed, signed by the appropriate Head of School and returned to the Research Services 
Office prior to the expiry date. 
 
If you have any queries regarding the HREC review process, please contact the Ethics Unit on 







Professor Kathleen Clapham 
Chair, Social Sciences 
Human Research Ethics Committee 
 
 
Locked Bag 1797 




Office of Research Services  
 
Our Reference:  13/003349 | H10114 
 
HUMAN RESEARCH ETHICS COMMITTEE 
 
 




Mrs Caterina Tannous 






I wish to formally advise you that the Human Research Ethics Committee has reciprocally approved 
your research proposal H10114 “First year health science interprofessional education: Can 
components of readiness for IPE be influenced in the classroom”, until 13 February 2013 with the 
provision of a copy of the progress reports provided to University of Wollongong and a final report on 
completion.  
 
Please quote the registration number and titled as indicated above in the subject line on all future 
correspondence related to this project. 
 
This protocol covers the following researchers: 









Associate Professor Anne Abraham 






CONCORD WEST  NSW  2138
Dear Mrs Tannous
I am pleased to advise that renewal of the following Human Research Ethics application has
been approved. This certificate relates to the research protocol submitted in your original
application and all approved amendments to date.
Ethics Number: HE13/030
Project Title: First year health science interprofessional education: Can
components of readiness for PIE be influenced in the
classroom?
Name of Researchers: Mrs Caterina Tannous, Professor Anne Cusick
Renewed From: 14 February 2014
Expiry Date: 13 February 2015
Please note that approvals are granted for a twelve month period. Further extension will be
considered on receipt of a progress report prior to expiry date.
This certificate relates to the research protocol submitted in your original application and all
approved amendments to date. Please remember that in addition to completing an annual
report the Human Research Ethics Committee also requires that researchers immediately
report:
• proposed changes to the protocol including changes to investigators involved
• serious or unexpected adverse effects on participants 
• unforseen events that might affect continued ethical acceptability of the project.
Yours sincerely
Professor Kathleen Clapham
Chair, Social Sciences - Human Research Ethics Committee
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338

























PARTICIPANT INFORMATION SHEET 
(For Student Intervention Groups) 
Project: First year health science interprofessional education:                                        
can components of readiness for IPE be influenced in the 
classroom? 
 
1. What is the study about? 
Interprofessional education is a situation where students from different courses are taught 
together in the same classroom so that they are given an opportunity to learn from, with 
and about each other and the health professional roles they will have in the future. This form 
of education is now strongly encouraged in health science education as a way of developing 
and improving health professional interactions and teamwork skills. You have been invited 
to participate in this study because you are enrolled in the unit Professional Health 
Competencies which uses this framework.  However there is little understood about what 
interprofessional educational strategies work best for first year students. This study will 
present 4 different types of educational strategies that have been specifically designed to 
promote an understanding of your future professional role and the roles of other health 
professionals. You will have access to all 4 strategies which will be offered at different times 
during the semester. 
 
2. Who is carrying out the study? 
The study is being conducted by Caterina Tannous, who is a UWS lecturer and coordinator of 
the unit Professional Health Competencies and a doctoral student at the University of 
Wollongong, and Professor Anne Cusick who is from the University of Wollongong and is an 
Emeritus Professor of UWS.  
 
3. What does the study involve? 
Early and late in Autumn session you will be asked to complete 3 short surveys which 
measure your attitudes and perceptions about interprofessional issues. These surveys will 
take 10 minutes in total. You will be given time in class to complete the surveys.  
 
4. Are there any risks, inconveniences or discomfort anticipated from participating in the 
project? 
No risks, inconveniences or discomfort have been identified. 
 
5. How will information about me be kept private? 
One of the questions in the surveys asks you for your student number. We need your 
student number to match the before and after measures. No one except a paid independent 
research assistant will see your student number. Your number will be deleted before 
Caterina or Anne receive the data.  
 
  
6. How will data be securely stored? 
During the study, data will be stored securely in a locked filing cabinet in Professor Cusick's 
office at the University of Wollongong. After the study, data will be transferred to a locked 
cabinet in Caterina's office at the University of Western Sydney. 
 
7. Can I withdraw from the study? 
Participation in the study is voluntary. You are not obliged to participate and, if you do 
participate, you can withdraw at any time. Whatever you decide it will not affect your 
relationship with the researchers or the University of Western Sydney in any way. 
 
8. Will anyone else know the results? 
All aspects of the study will be strictly confidential and only the investigators named above 
will have access to survey data. A doctorate thesis and future publications will contain data 
and study results but no information that can identify you. 
 
9. Will the study benefit me? 
This study will further our knowledge of how best to provide interprofessional education to 
first year health science students and in an indirect way you are contributing to the 
development of your health profession. In appreciation of your time, all students who 
complete both sets of measure will be in the draw to win 1 of eight $40 JB HiFi vouchers. 
 
10. Can I tell other people about the study? 
Yes you can discuss the study with others. 
 
11. Does this research have ethics approval? 
This study has been approved by the University of Wollongong Human Research Ethics 
Committee ( Approval No: HE13/030), the University of Western Sydney Human Research 
Ethics Committee (Approval No: H10114) and Professor Gregory Kolt, Dean of the School of 
Science and Health, UWS.  If you wish to make a complaint about this research please 
contact The University of Wollongong Ethics Officer on (02) 4221 3386 or email rso-
ethics@uow.edu.au.  All issues will be treated in confidence and you will be informed of the 
outcome of the investigation. 
 
12. How do I give my consent to participate in this study? 
By completing the surveys you are implying that you consent to participate. 
 
13. What if I require further information? 
If you would like to know more at any stage, please feel free to contact: 
 
Caterina Tannous 
PhD Research Student 
School of Health Sciences 
University of Wollongong 
ct628@uowmail.edu.au 
Tel: (02) 4620 3341 
Professor Anne Cusick 
PhD Supervisor 
Faculty of Social Sciences 
University of Wollongong 
acusick@uow.edu.au 
Tel: (02) 4239 2305 
 




Enrolled in 400871  
Professional Health Competencies? 
 
A first year student? 
 
We need your help... 
 
What interprofessional education strategies work best 
for first year health science students? 
Conducted by 
Caterina Tannous as part of her PhD @ UOW and 
Professor Anne Cusick from the UOW 
 
What does the study involve? 
• In week 6 and 13 of semester you will be asked to 
complete 3 surveys which measure your attitudes 
about interprofessional issues  
• These surveys will take 10 minutes in total.  
• You will be given time in class to complete the 
surveys.  
 
How do I give my consent to participate in 
this study? 
• Participation is voluntary. 
• By completing the surveys you are implying 
that you consent to participate. 
 
• Student who complete before and after 
surveys will go into a draw to win 
 1 of 8 x $40 JB HI-FI giftcards 
What if I require further information? 
Caterina Tannous 
PhD Research Student  
School of Health Sciences 
University of Wollongong 
ct628@uowmail.edu.au 




My name is _______and I wanted to let you know about some 
research that is happening within the unit Professional Health 
Competencies. 
CAMPBELLTOWN ONLY: As you would have heard earlier this 
semester, this unit uses an interprofessional framework. What this 
means is that you are mixed in classes with students from different 
programs. This is done purposely so that learning activities can get 
you to focus on learning about each other and the health 
professional roles you will have in the future. Research tells us that 
this is an important process in preparing you to work effectively in 
teams. However there is little information about how to facilitate 
this with first year students and this project aims to develop that 
understanding so that we can better cater for the needs of first year 
students.  
PENRITH ONLY: As you would have heard earlier this semester, this 
unit uses an interprofessional framework. What this means is that in 
class you will be exposed to examples and activities that help 
develop your understanding of other health professionals. Research 
tells us that this is an important process in preparing you to work 
effectively in teams. However there is little information about how to 
facilitate this with first year students and this project aims to develop 
that understanding so that we can better cater for the needs of first 
year students.  
Cathy Tannous, who is the coordinator for this unit will be 
conducting the research as part of her PhD.  
All you will need to do is complete 3 surveys in class in week 6 and 
13. These surveys will take 10 minutes to complete. 
Participation is completely voluntary - and if you agree to participate 
you can withdraw at any time without penalty. 
 
So if you're enrolled in Professional Health Competencies and you 
are a first year student then you can participate in the study. 
 
By participating you are helping us better understand your needs and 
the needs of future first year students. So we would really appreciate 
your support. 
 
You will also get a chance to win 1 of 8 x $40 JB Hi-Fi vouchers. A 
small thankyou for your time and assistance. 
 
A more detailed information sheet is being handed out. Please take 
one home with you today and make sure you read it before next 
week. Are there any questions? 
If you would like to know more at any stage, please feel free to 
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By the end of the tutorial students will be able to: 
 
 Define effective team 
 Identify the benefits of interprofessional teamwork. 
 Describe what the "Health Fusion Team Challenge" is and 
its purpose. 
 Contribute to a interprofessional intervention plan in 
response to a case study 
 Demonstrate beginning skills in collaborating with their 




Teams where there is a mix of different professional: 
 Working interdependently 
 
 Produce jointly defined goals (goals are client specific, not 
profession specific) 
 
 Produce client-focused integrated care plans 
(Freegard & Isted, 2012, p. 165) 
Benefits of interprofessional teams... 
 More efficient mode of assessment and intervention 
delivery 
 
 More efficient way of obtaining services because they 
are integrated, one package. 
 
 Maintain the bigger picture 
 
 Focussed on the client, not any one professional 
group 
 
The HealthFusion Team Challenge (HFTC)  
 competition designed to educate and prepare future health 
care professionals in collaborative client care 
 outstanding students drawn from across the health sciences in 
various Australian universities 
 UWS-based preliminary competition in week 12 (15th and 
17th May 2013) where teams of Yr 3 & 4 health students 
compete against each other  to win and represent UWS at the 
National HFTC in August this year at the University of 
Technology, Queensland.  
The HealthFusion Team Challenge (HFTC)  
 students learn by engaging in interdisciplinary groups to 
work through a case study created for the competition 
 
 In the end, each team presents their intervention plan for 
the client. The best intervention plan wins. 
 




UQ HFTC 2012 Montage 1  
Located at   http://www.youtube.com/watch?v=2wil8-XcFYI 
Time: 2.43 mins 
UQ HFTC 2012 Montage 2 
Located at  http://www.youtube.com/watch?v=jTjacwSxxus 




 Case study given to you last week. 
 
 This already identified her clinical conditions, contextual 
factors and levels of functioning (impairments, activity 
limitations, participation restrictions) 
 
 You needed to research and identify what 
interventions/projects/initiatives you may 
recommend to Angela. 
Interprofessional Plan 
In groups of 5-6 students from different programs/courses: 
 
 What interventions/projects/initiatives can you 
provide to assist Angela with the aim of increasing 
her level of functioning? 
  
 Present one integrated plan to the class. 
 
Reflection 
 How did it feel to work as part of a 
team of students from different 
courses? 
 
 What did you learn about yourself in 
the team context? 
 
 
Painted by Achim Prill @ www.123rf.com 
References 
 
 Freegard, H., & Isted, L. (2012). Teamwork. In H. Freegard 
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Tutorial Week 12 A 
Focus: Teamwork and Collaboration 
Learning Outcomes: 
By the end of the tutorial students will be able to: 
 Define effective team 
 Identify the benefits of interprofessional teamwork. 
 Describe what the "Health Fusion Team Challenge" is and its purpose. 
 Contribute to a interprofessional intervention plan in response to a case study 
 Demonstrate beginning skills in collaborating with their team which will comprise of 
students from different courses 
This tutorial builds on from the lecture presentation covering content related to teamwork 
adn last week's tutorial using the ICF to understand each team members role.  Review the 
definitions and then use the YouTube files of the "Health Fusion Team Challenge" to 
illustrate what interprofessional teamwork skills are required by their fourth year of study. 
Students are then encouraged to participate in teams to work through the client needs 
using the ICF and possible professional roles/goals/interventions. 
PRE-TUTORIAL WORK: Prior to this tutorial, students were given a Student worksheet which 
contained a case study called Angela. The ICF breakdown in relation to Angela was also 
provided. As part of their pre-work, students were to develop their understanding of the 
health conditions that Angela had and the typical types of intervention conducted by 
professional from the course that they are enrolled in.  
Therefore at this class today, they should come prepared to talk about how they can help 
Angela. 
Activity 1: (5 mins) Review of last week's content on teams. 
We covered what teams were in our tutorial last week. Today we will focus on the 
importance of the interprofessional team. 
What is an interprofessional or Interdisciplinary team? 
Teams where there is a mix of different professional: 
• Working interdependently (rely on each other for different expertise) 
• Produce jointly defined goals (goals are client specific, not profession specific) 
• Produce client focussed integrated care plans 
(Freegard & Isted, 2012, p. 165) 
What are the benefits of effective interprofessional teams? 
• More efficient mode of assessment and intervention delivery 
• More efficient way of obtaining services because it is integrated, one package. 
• Maintain the bigger picture 
• Focussed on the client, not any one professional group 
Activity 2: (8 mins) 
Describe the "Health Fusion Team Challenge" (HFTC) to students. 
About the HFTC 
Background 
The HealthFusion Team Challenge (HFTC) is an exciting and dynamic competition designed to 
educate and prepare future health care professionals in collaborative client care. 
It was originally inspired by a program at the University of British Columbia.   
In each competition, teams are made up of outstanding students drawn from across the 
health sciences. Professions already involved include audiology, behavioural science, 
biomedical science, dietetics, dentistry, disability studies, exercise physiology, medicine, 
midwifery, nursing, occupational therapy, paramedic science, pharmacy, physiotherapy, 
psychology, social work and speech pathology. Students from other health professions are 
encouraged to become part of the HFTC. 
UWS will be holding it preliminary UWS-based competition in week 12 this semester on the 
15th and 17th May 2013 (this week).  At this preliminary, teams of year 3 and 4 students from 
different health courses within UWS compete against others teams within UWS to potentially 
win and represent UWS at the National HFTC in August this year at the University of 
Technology, Queensland. This year a UWS grant will pay for winning students to attend. 
Process 
The premise of this event is that students learn by engaging in interdisciplinary groups to 
work through a case study created for the competition - quite like the ways in which they will 
need to practice in future as health professionals. University Teams have opportunities to 
work together, support each other and interview actors who play the parts of various 
characters in the case. In the end, each interdisciplinary team presents their team based 
intervention plan for the client. The best intervention plan wins. 
Feedback from students indicates that this is a wonderful inter-professional learning 
experience, where they are given a meaningful opportunity to learn "with, from and about 
each other" and through that process learn how to best develop a comprehensive and 
effective care management plan for a client. 
(Information taken from http://www.healthfusionteamchallenge.com/ and personal 
communications with Michelle Kent, UWS HFTC Project Officer on 1st May 2013). 
 
Show students the HFTC website via the computer in the room. The slides that are PDF'ed will give 




Navigate to the following 2 YouTube clips using the following address'. Permission has been 
obtained from Jane Furnas (Project Manager HealthFusion Team Challenge (HFTC)) to show 
these youtube videos in class. 
Both videos celebrate health science student teams' efforts for the 2012 UQ HFTC. 
Interprofessional teams of 4-6 students from a wide range of health professions work 
together over several weeks to develop a management plan for a patient with complex 
needs. They present their plans to an audience and then respond to a range of challenging 
extension activities to determine the winner. In the UQ HFTC, teams submit their initial 
management plan as a video and this is celebrated each year in a montage shown at the UQ 
HFTC event day while the teams complete their extension activities. The first video is part 1 















UQ HFTC 2012 Montage 1  
Located at   http://www.youtube.com/watch?v=2wil8-XcFYI 
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UQ HFTC 2012 Montage 2 
Located at  http://www.youtube.com/watch?v=jTjacwSxxus  





Activity 3: (34 mins) CASE STUDY 
We will now attempt to replicate the interprofessional learning model used within the HFTC 
initiative. A primary difference is that our cohorts in PHC are first year students who are not 
yet confident or familiar with the typical role they may have in working with/or developing a 
service for, someone who has diabetes and has had a fall.  
A worksheet was given out in their tutorials in week 11 to give them time to research the 
condition, its impact and typical interventions/projects which they may devise to assist the 
client. 
**Allocate students so as to ensure an even spread of students                                                      
from DIFFERENT courses in each group. Maximum of 5-6 students per group 
I realise that this may be difficult in some groups with a majority from one program but try 
and mix the groups as much as possible. 
To assist in your own understanding of diabetes and diabetic interventions, please read 
through the following resources:  
http://www.australiandiabetescouncil.com/About-Diabetes 
http://www.australiandiabetescouncil.com/About-Diabetes/Diabetes-Complications 
Also refer to the tutorial worksheet. 
ANGELA 
Angela is a 70 y/o woman who was recently admitted into hospital after fracturing her left 
NOF (neck of femur) falling over a rug at home whilst on her way to the bathroom in the 
middle of the night. She has since undergone a partial hip replacement (hemiarthroplasty) 
and 2 weeks of rehabilitation within the specialised unit in the hospital. She was discharged 
4 weeks ago. She is required to maintain hip precautions for a minimum of 6 weeks post 
surgery, which places restrictions on bending, twisting and rotating the hip joint. 
Angela lives alone and mobilises around her home using a walking stick. On observation she 
uses the stick awkwardly and tends to use it while holding onto furniture or the wall. She is 
still fragile and continues to feel weak and lethargic. She has gained 5 kgs since the fall and 
now weighs 90kgs. She is concerned that her diet will worsen her diabetes. Her diabetes is 
managed with oral hypoglycaemic medication. Despite this, her blood glucose levels are 
unstable and consequently she needs to go to the toilet often. The frequent toilet visits 
disrupt her sleeping at night. She appears low in energy and mood. She states that she 
continues to feel unsteady on her feet.  
She lives in a small 2 bedroom cottage home. A number of rugs are placed throughout the 
home. There are four steps at front and two at the back of the house. She has difficulty 
going up and down the steps even when she uses the railing. She feels unsteady when 
standing in the shower or when preparing her food in the kitchen. In the last week, she 
states that she is feeling tingling and pins and needles in the feet. 
Angela indicates that prior to the fall she was active and participated in a seniors exercise 
program. She also travelled using public transport. She does not feel comfortable returning 
to this program and is concerned about her moving about in the community on her own. 
She states that she fears falling again and so chooses to stay at home. She states that her 
daughter visits her once a week, but, that she misses all her friends from the exercise 
program. 
Her GP has indicated that a lack of movement and exercise will worsen her diabetes. 
 
Clinical conditions 
 Previously fractured NOF- hemiarthroplasty 
 Diabetes mellitus- Type 2  
 Peripheral neuropathy 
 Diabetic foot risk 
 
Contextual factors 
What personal and environmental factors are contributing to her impairments, activity 
limitations and participation restrictions? 
Personal factors: 
 Anxiety relating to fear of falling 
 Reluctance to re-attend activities 
 Mood swings, feeling depressed and helpless at needing to improve diabetes and 
strength but not having the energy to do this. 
 Age 
 Female, post menopausal, greater risk of sustaining additional falls/fractures. 
 Weight 90kgs 
 Seems to lack understanding on how to manage diabetes through diet 
Environmental factors: 
 Limited social interaction and support from friends 
 Limited family support 
 Home layout and physical environment – eg rugs on floor, distance to toilet, stairs to 
entry/exit 
 Effectiveness of walking stick? 
 
Impact on 3 levels of functioning 
Impairments: 
 General muscle weakness 
 Lethargic/Tiredness 
 Sleep disturbances 
 Hyperglycaemia 
 Pain 
 Pins and needles in feet - peripheral neuropathy - at risk of developing Diabetic foot 
 Limited strength on lower limbs 
 Excess weight 
 Memory problems due to lack of sleep 
Activity Limitations:  
 Difficulties with activities of daily living, standing in shower, kitchen 
 Difficulties mobilising freely around the house, up and down stairs 
 May have difficulty squatting, bending etc to pick things up from the ground, reach 
feet 
Participation Restrictions: 
 Does not mobilise in the community and attend seniors exercise program 
 No other community involvement 
Students have the case and ICF components detailed in their worksheet already. The focus 
on their worksheet activity was to research appropriate interventions to share with the 
upcoming group activity. 
 
In groups of 5-6 students from different programs/courses: 
• What interventions/projects/initiatives can you provide to assist Angela with the 
aim of increasing her level of functioning?  
Examples of each professional interventions may include 
• Present one integrated plan to the class. 
 
Using their worksheets, student teams will collaborate in groups and develop one 
preliminary interprofessional team response to these (who will be doing what and when?) 
The interactive component of this activity is most important.  
 
Activity 4: Student reflection - personal (3 mins) 
• How did it feel to work as part of a team of students from different courses to 
develop the plan? 
• What did you learn about yourself in the team context? 
 
Ask students to openly share their reflections with the group. 
References 
Freegard, H., & Isted, L. (2012). Teamwork. In H. Freegard & L. Isted (Eds.), Ethical practice 




Professional Health Competencies 
Tutorial 12A Worksheet for tutors 
Angela 
Angela is a 70 y/o woman who was recently admitted into hospital after 
fracturing her left NOF (neck of femur) falling over a rug at home whilst on her 
way to the bathroom in the middle of the night. She has since undergone a 
partial hip replacement (hemiarthroplasty) and 2 weeks of rehabilitation within 
the specialised unit in the hospital. She was discharged 4 weeks ago. She is 
required to maintain hip precautions for a minimum of 6 weeks post surgery, 
which places restrictions on bending, twisting and rotating the hip joint. 
Angela lives alone and mobilises around her home using a walking stick. On 
observation she uses the stick awkwardly and tends to use it while holding onto 
furniture or the wall. She is still fragile and continues to feel weak and lethargic. 
She has gained 5 kgs since the fall and now weighs 90kgs. She is concerned that 
her diet will worsen her diabetes. Her diabetes is managed with oral 
hypoglycaemic medication. Despite this, her blood glucose levels are unstable 
and consequently she needs to go to the toilet often. The frequent toilet visits 
disrupt her sleeping at night. She appears low in energy and mood. She states 
that she continues to feel unsteady on her feet.  
She lives in a small 2 bedroom cottage home. A number of rugs are placed 
throughout the home. There are four steps at front and two at the back of the 
house. She has difficulty going up and down the steps even when she uses the 
railing. She feels unsteady when standing in the shower or when preparing her 
food in the kitchen. In the last week, she states that she is feeling tingling and 
pins and needles in the feet. 
Angela indicates that prior to the fall she was active and participated in a seniors 
exercise program. She also travelled using public transport. She does not feel 
comfortable returning to this program and is concerned about her moving about 
in the community on her own. She states that she fears falling again and so 
chooses to stay at home. She states that her daughter visits her once a week, 
but, that she misses all her friends from the exercise program. 




 Previously fractured NOF- hemiarthroplasty 
 Diabetes mellitus- Type 2  
 Peripheral neuropathy 





What personal and environmental factors are contributing to her 
impairments, activity limitations and participation restrictions? 
Personal factors: 
 Anxiety relating to fear of falling
 Reluctance to re-attend activities
 Mood swings, feeling depressed and helpless at needing to improve
diabetes and strength but not having the energy to do this.
 Age
 Female, post menopausal, greater risk of sustaining additional
falls/fractures.
 Weight 90kgs
 Seems to lack understanding on how to manage diabetes through diet
Environmental factors: 
 Limited social interaction and support from friends
 Limited family support
 Home layout and physical environment – eg rugs on floor, distance to
toilet, stairs to entry/exit
 Effectiveness of walking stick?
Impact on 3 levels of functioning 
Impairments: 





 Pins and needles in feet - peripheral neuropathy - at risk of developing
Diabetic foot
 Limited strength on lower limbs
 Excess weight
 Memory problems due to lack of sleep
Activity Limitations: 
 Difficulties with activities of daily living, standing in shower, kitchen
 Difficulties mobilising freely around the house, up and down stairs
 May have difficulty squatting, bending etc to pick things up from the
ground, reach feet
Participation Restrictions: 
 Does not mobilise in the community and attend seniors exercise program
 No other community involvement
3 
 
In Preparation for the week 12 tutorial activity: 
Do you know what each clinical condition is? Investigate each of these and 
ensure you have a good understanding of how they affect a person's functioning. 
Condition Definition 
Hemiarthroplasty Is a surgical procedure where the hip joint is replaced with a prostheic 
implant. A total hip replacement (total hip arthroplasty) consists of 
replacing both the acetabulum and the femoral head while 
hemiarthroplasty generally only replaces the femoral head 
 
Diabetes mellitus- 
Type 2  
 
 
Diabetes is a condition where there is too much glucose (sugar) in the 
blood.For glucose to enter the cells and be used for energy, a hormone 
called insulin must be available. 
Type 2 diabetes occurs when the pancreas no longer produces the insulin 
needed. 
Type 2 diabetes: 
 Represents 85 to 90 per cent of all cases of diabetes 
 Risk factors include family history, being overweight and ethnic 
background 
 Lifestyle factors such as unhealthy eating and lack of physical 
activity can contribute to the development of type 2 diabetes 









Over time persistent high blood glucose levels (BGLs) can damage the 
body’s organs including the peripheral nerves of the body  





Peripheral neuropathy and vascular damage may lead to leg ulcers and 
serious foot problems from which lower limb amputation may result.  
 
What professional role will you have:__________________________________ 
 
What level/s of functioning will your intervention/project/initiative address? 
□ Impairments 
□ Activity Limitations 




Will you address any contextual factors? 
□ Personal factors 
□ Environmental factors 
 
Describe what interventions/projects/initiatives you in your health professional 
role, may recommend for this client? 
(Brief here, student may have additional ideas) 
Podiatry: will provide regular foot examination to monitor circulation and 
possible development of ulcers. Prescription of footwear that aides in 
maintaining good circulation in the foot 
OT: will do a home assessment, modify as required to ensure it is safe, remove 
rugs and clutter, address flooring. Provide equipment to assist with activities, 
stool/chair so she can sit to shower, improved lighting to prevent another fall, 
address fear of falling, teaching her what to do if she fell again , using a 
commode chair (chair with a pan in it) so that she doesn’t need to travel all way 
to toilet 
PT: will do a mobility assessment with the aim to improve strength, mobility and 
endurance in the lower limbs. This will assist with her confidence in moving 
around the home and community. Focus on intervention will also be to help 
improve balance. Stretching, strengthening and control 
TCM: will provide interventions that address the pain and discomfort caused by 
the neuropathy 
Therapeutic Rec: will reconnect Angela to community groups by identifying 
suitable recreational/social groups that she can attend. Organise transport to 
these 
Health Promotion: identify suitable health promotion education program that will 
help Angela understand her diabetes better, healthy eating, exercise so that she 
can manage her condition more effectively, use group sessions to promote 
socialisation 
Health Services manager: will design a service or provisioning of services to 
ensure all components of Angela’s health needs are addressed. May create links 
with other service to ensure continuity of care 
Sports and Exercise: Design and monitor an exercise plan for Angela to help 
manage her diabetes, weight and overall health. Focus on gentle exercise, use 




Professional Health Competencies 
Tutorial 12 Worksheet 
Angela 
Angela is a 70 y/o woman who was recently admitted into hospital after 
fracturing her left NOF (neck of femur) falling over a rug at home whilst on her 
way to the bathroom in the middle of the night. She has since undergone a 
partial hip replacement (hemiarthroplasty) and 2 weeks of rehabilitation within 
the specialised unit in the hospital. She was discharged 4 weeks ago. She is 
required to maintain hip precautions for a minimum of 6 weeks post surgery, 
which places restrictions on bending, twisting and rotating the hip joint. 
Angela lives alone and mobilises around her home using a walking stick. On 
observation she uses the stick awkwardly and tends to use it while holding onto 
furniture or the wall. She is still fragile and continues to feel weak and lethargic. 
She has gained 5 kgs since the fall and now weighs 90kgs. She is concerned that 
her diet will worsen her diabetes. Her diabetes is managed with oral 
hypoglycaemic medication. Despite this, her blood glucose levels are unstable 
and consequently she needs to go to the toilet often. The frequent toilet visits 
disrupt her sleeping at night. She appears low in energy and mood. She states 
that she continues to feel unsteady on her feet.  
She lives in a small 2 bedroom cottage home. A number of rugs are placed 
throughout the home. There are four steps at front and two at the back of the 
house. She has difficulty going up and down the steps even when she uses the 
railing. She feels unsteady when standing in the shower or when preparing her 
food in the kitchen. In the last week, she states that she is feeling tingling and 
pins and needles in the feet. 
Angela indicates that prior to the fall she was active and participated in a seniors 
exercise program. She also travelled using public transport. She does not feel 
comfortable returning to this program and is concerned about her moving about 
in the community on her own. She states that she fears falling again and so 
chooses to stay at home. She states that her daughter visits her once a week, 
but, that she misses all her friends from the exercise program. 




 Previously fractured NOF- hemiarthroplasty 
 Diabetes mellitus- Type 2  
 Peripheral neuropathy 






What personal and environmental factors are contributing to her 
impairments, activity limitations and participation restrictions? 
Personal factors: 
 Anxiety relating to fear of falling 
 Reluctance to re-attend activities 
 Mood swings, feeling depressed and helpless at needing to improve 
diabetes and strength but not having the energy to do this. 
 Age 
 Female, post menopausal, greater risk of sustaining additional 
falls/fractures. 
 Weight 90kgs 
 Seems to lack understanding on how to manage diabetes through diet 
Environmental factors: 
 Limited social interaction and support from friends 
 Limited family support 
 Home layout and physical environment – eg rugs on floor, distance to 
toilet, stairs to entry/exit 
 Effectiveness of walking stick? 
 
Impact on 3 levels of functioning 
Impairments: 
 General muscle weakness 
 Lethargic/Tiredness 
 Sleep disturbances 
 Hyperglycaemia 
 Pain 
 Pins and needles in feet - peripheral neuropathy - at risk of developing 
Diabetic foot 
 Limited strength on lower limbs 
 Excess weight 
 Memory problems due to lack of sleep 
Activity Limitations:  
 Difficulties with activities of daily living, standing in shower, kitchen 
 Difficulties mobilising freely around the house, up and down stairs 
 May have difficulty squatting, bending etc to pick things up from the 
ground, reach feet 
Participation Restrictions: 
 Does not mobilise in the community and attend seniors exercise program 
 No other community involvement 
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In Preparation for the week 12 tutorial activity: 
Do you know what each clinical condition is? Investigate each of these and 


























What professional role will you have:__________________________________ 
 
What level/s of functioning will your intervention/project/initiative address? 
□ Impairments 
□ Activity Limitations 
□ Participation Restriction 
 
Will you address any contextual factors? 
□ Personal factors 
□ Environmental factors 
 
Describe what interventions/projects/initiatives you in your health professional 



































































Please complete this before your tutorial in week 12. 
 
 




 By the end of this tutorial students will be able to: 
 
 Present an intervention plan and goals in response to a 
case study 
 Develop a better understanding of the intervention 
provided by their profession 
 Communicate effectively with students from their own 
profession/course 
 
What is a profession? 
 
 
"a collection of like-minded people who 
come together for the development of 
the art and science of practice, and its 
members" 
 
(Hendrick, 2004, cited in Freegard, 2012, p.3) 
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What are the characteristics  
of a profession? 
 Provide a value service 
 







 Possess autonomy 
 
 
 Financial reward and prestige 
 
 







 Case study given to you last week. 
 
 This already identified her clinical conditions, contextual 
factors and levels of functioning (impairments, activity 
limitations, participation restrictions) 
 
 You needed to research and identify what 
interventions/projects/initiatives you may 
recommend to Angela. 
Professional Plan 
In groups of students from the same program/course: 
 
 What interventions/projects/initiatives can you provide to 
assist Angela with the aim of increasing her level of 
functioning? 
  
 Present this professional plan to the class. 
 
 Show a YouTube video to demonstrate your profession’s role 
with someone who has diabetes or is at risk of falls. 
 
      examples.... 
 Physiotherapy & Diabetes: http://www.youtube.com/watch?v=5SmQXngi-
dU 
 Podiatry & Diabetes: http://www.youtube.com/watch?v=GiH1USswIeU 
 Occupational Therapy & falls prevention: 
http://www.youtube.com/watch?v=epNhKeujOCE 
 Health Promotion & diabetes: http://www.youtube.com/watch?v=dSioq-
UL7oM 
 Therapeutic recreation and juvenile diabetes: 
http://www.youtube.com/watch?v=YbXxD3jIrQM 
 Health services management and delivery of a service based in the 
community (Mercy Home Health)to manage chronic conditions including 
diabetes and falls prevention: 
http://www.youtube.com/watch?v=9fI2loHMbXA 
 Sports and Exercise and Diabetes: 
http://www.youtube.com/watch?v=aqVxXq1b72M 




 How did it feel to work as part of a 
team of students from your same 
course? 
 
 What did you learn about yourself in 
the team context? 
 
 
Painted by Achim Prill @ www.123rf.com 
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Tutorial Week 12B 
Focus: Professional Roles and Responsibilities 
Learning Outcomes: 
By the end of this tutorial students will be able to: 
• Present an intervention plan and goals in response to a case study 
• Develop a better understanding of the intervention provided by their profession 
• Communicate effectively with students from their own profession/course 
This tutorial builds on from the lecture presentation covering content related to 
professional roles and responsibilities.  The tutor and students will review the definitions of 
health science professional roles and responsibilities.  
Activity 1: Professional Roles and Responsibilities (5 mins) 
Ask students to think back to lecture 5 when the definition of a profession was presented. 
What is a profession? 
"a collection of like-minded people who come together for the development of the art and 
science of practice, and its members" 
(Hendrick, 2004, cited in Freegard, 2012, p.3) 
 
What are the characteristics of a profession? 
• Provide a value service 
• Possess knowledge that is acquired through formal and extended training 
• Possess autonomy (profession controls their work and the determine what care and 
services will be provided to the client) 
• Financial reward and prestige 
• Possess a unique body of knowledge or skills 
(Freegard, 2012; Russell, 2012) 
Today we will focus on aspects of what it is to be part of a profession. In particular, the 




Activity 2- Case Study (40mins) 
Allocate students to groups of like-minded students; ie, students from the same course. 
Groups should be made up of 5-6 students if possible.  
It is very important that groups are not mixed for this exercise, even if there is only 1 
representative per group. The idea of this tutorial is that students focus on their own 
profession, own course only. A worksheet was given out in their tutorials in week 11 to give 
them time to research the case condition, its impact and typical interventions/projects 
which they may devise to assist the client. 
ANGELA 
Angela is a 70 y/o woman who was recently admitted into hospital after fracturing her left 
NOF (neck of femur) falling over a rug at home whilst on her way to the bathroom in the 
middle of the night. She has since undergone a partial hip replacement (hemiarthroplasty) 
and 2 weeks of rehabilitation within the specialised unit in the hospital. She was discharged 
4 weeks ago. She is required to maintain hip precautions for a minimum of 6 weeks post 
surgery, which places restrictions on bending, twisting and rotating the hip joint. 
Angela lives alone and mobilises around her home using a walking stick. On observation she 
uses the stick awkwardly and tends to use it while holding onto furniture or the wall. She is 
still fragile and continues to feel weak and lethargic. She has gained 5 kgs since the fall and 
now weighs 90kgs. She is concerned that her diet will worsen her diabetes. Her diabetes is 
managed with oral hypoglycaemic medication. Despite this, her blood glucose levels are 
unstable and consequently she needs to go to the toilet often. The frequent toilet visits 
disrupt her sleeping at night. She appears low in energy and mood. She states that she 
continues to feel unsteady on her feet.  
She lives in a small 2 bedroom cottage home. A number of rugs are placed throughout the 
home. There are four steps at front and two at the back of the house. She has difficulty 
going up and down the steps even when she uses the railing. She feels unsteady when 
standing in the shower or when preparing her food in the kitchen. In the last week, she 
states that she is feeling tingling and pins and needles in the feet. 
Angela indicates that prior to the fall she was active and participated in a seniors exercise 
program. She also travelled using public transport. She does not feel comfortable returning 
to this program and is concerned about her moving about in the community on her own. 
She states that she fears falling again and so chooses to stay at home. She states that her 
daughter visits her once a week, but, that she misses all her friends from the exercise 
program. 
Her GP has indicated that a lack of movement and exercise will worsen her diabetes 
Clinical conditions 
• Previously fractured NOF- hemiarthroplasty 
• Diabetes mellitus- Type 2  
• Peripheral neuropathy 
• Diabetic foot risk 
 
Contextual factors 
What personal and environmental factors are contributing to her impairments, activity 
limitations and participation restrictions? 
Personal factors: 
• Anxiety relating to fear of falling 
• Reluctance to re-attend activities 
• Mood swings, feeling depressed and helpless at needing to improve diabetes and 
strength but not having the energy to do this. 
• Age 
• Female, post menopausal, greater risk of sustaining additional falls/fractures. 
• Weight 90kgs 
• Seems to lack understanding on how to manage diabetes through diet 
Environmental factors: 
• Limited social interaction and support from friends 
• Limited family support 
• Home layout and physical environment – eg rugs on floor, distance to toilet, stairs to 
entry/exit 
• Effectiveness of walking stick? 
 
Impact on 3 levels of functioning 
Impairments: 
• General muscle weakness 
• Lethargic/Tiredness 
• Sleep disturbances 
• Hyperglycaemia 
• Pain 
• Pins and needles in feet - peripheral neuropathy - at risk of developing Diabetic foot 
• Limited strength on lower limbs 
• Excess weight 
• Memory problems due to lack of sleep 
Activity Limitations:  
• Difficulties with activities of daily living, standing in shower, kitchen 
• Difficulties mobilising freely around the house, up and down stairs 
• May have difficulty squatting, bending etc to pick things up from the ground, reach 
feet 
Participation Restrictions: 
• Does not mobilise in the community and attend seniors exercise program 
• No other community involvement 
Students have the case and ICF components detailed in their worksheet already. The focus 
on their worksheet activity was to research appropriate interventions to share with the 
upcoming group activity. 
In groups of 5-6 students from same programs/courses: 
• What interventions/projects/initiatives can you provide to assist Angela with the 
aim of increasing her level of functioning?  
• Present one profession specific plan to the class. 
• Present 1 YouTube video of 1-2 mins that defines the profession's role in Diabetes 
or falls management 
 
Using their worksheets, student teams will collaborate in groups and develop a preliminary 
professional team response to these. 
The interactive component of this activity is most important. Students talking with other 
students from their same program helps develop a unified sense of purpose as a profession. 
If there are no contributions for the YouTube clips, you may show: 
Physiotherapy & Diabetes: http://www.youtube.com/watch?v=5SmQXngi-dU 
Podiatry & Diabetes: http://www.youtube.com/watch?v=GiH1USswIeU 
Occupational Therapy & falls prevention: http://www.youtube.com/watch?v=epNhKeujOCE 
Health Promotion & diabetes: http://www.youtube.com/watch?v=dSioq-UL7oM 
Therapeutic recreation and juvenile diabetes: http://www.youtube.com/watch?v=YbXxD3jIrQM 
Health services management and delivery of a service based in the community (Mercy Home 
Health)to manage chronic conditions including diabetes and falls prevention: 
http://www.youtube.com/watch?v=9fI2loHMbXA 
Sports and Exercise and Diabetes: http://www.youtube.com/watch?v=aqVxXq1b72M 
Traditional Chinese medicine & Diabetes: http://www.youtube.com/watch?v=VFuho5Uv7fY 
 
Activity 4: Student reflection - personal (5 mins) 
• How did it feel to work as part of a team of students from the same course to 
develop the plan? 
• What did you learn about yourself in the team context? 
 
Ask students to openly share their reflections with the group. 
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Professional Health Competencies 
Tutorial 12B Worksheet for tutors 
Angela 
Angela is a 70 y/o woman who was recently admitted into hospital after 
fracturing her left NOF (neck of femur) falling over a rug at home whilst on her 
way to the bathroom in the middle of the night. She has since undergone a 
partial hip replacement (hemiarthroplasty) and 2 weeks of rehabilitation within 
the specialised unit in the hospital. She was discharged 4 weeks ago. She is 
required to maintain hip precautions for a minimum of 6 weeks post surgery, 
which places restrictions on bending, twisting and rotating the hip joint. 
Angela lives alone and mobilises around her home using a walking stick. On 
observation she uses the stick awkwardly and tends to use it while holding onto 
furniture or the wall. She is still fragile and continues to feel weak and lethargic. 
She has gained 5 kgs since the fall and now weighs 90kgs. She is concerned that 
her diet will worsen her diabetes. Her diabetes is managed with oral 
hypoglycaemic medication. Despite this, her blood glucose levels are unstable 
and consequently she needs to go to the toilet often. The frequent toilet visits 
disrupt her sleeping at night. She appears low in energy and mood. She states 
that she continues to feel unsteady on her feet.  
She lives in a small 2 bedroom cottage home. A number of rugs are placed 
throughout the home. There are four steps at front and two at the back of the 
house. She has difficulty going up and down the steps even when she uses the 
railing. She feels unsteady when standing in the shower or when preparing her 
food in the kitchen. In the last week, she states that she is feeling tingling and 
pins and needles in the feet. 
Angela indicates that prior to the fall she was active and participated in a seniors 
exercise program. She also travelled using public transport. She does not feel 
comfortable returning to this program and is concerned about her moving about 
in the community on her own. She states that she fears falling again and so 
chooses to stay at home. She states that her daughter visits her once a week, 
but, that she misses all her friends from the exercise program. 




 Previously fractured NOF- hemiarthroplasty 
 Diabetes mellitus- Type 2  
 Peripheral neuropathy 






What personal and environmental factors are contributing to her 
impairments, activity limitations and participation restrictions? 
Personal factors: 
 Anxiety relating to fear of falling 
 Reluctance to re-attend activities 
 Mood swings, feeling depressed and helpless at needing to improve 
diabetes and strength but not having the energy to do this. 
 Age 
 Female, post menopausal, greater risk of sustaining additional 
falls/fractures. 
 Weight 90kgs 
 Seems to lack understanding on how to manage diabetes through diet 
Environmental factors: 
 Limited social interaction and support from friends 
 Limited family support 
 Home layout and physical environment – eg rugs on floor, distance to 
toilet, stairs to entry/exit 
 Effectiveness of walking stick? 
 
Impact on 3 levels of functioning 
Impairments: 
 General muscle weakness 
 Lethargic/Tiredness 
 Sleep disturbances 
 Hyperglycaemia 
 Pain 
 Pins and needles in feet - peripheral neuropathy - at risk of developing 
Diabetic foot 
 Limited strength on lower limbs 
 Excess weight 
 Memory problems due to lack of sleep 
Activity Limitations:  
 Difficulties with activities of daily living, standing in shower, kitchen 
 Difficulties mobilising freely around the house, up and down stairs 
 May have difficulty squatting, bending etc to pick things up from the 
ground, reach feet 
Participation Restrictions: 
 Does not mobilise in the community and attend seniors exercise program 
 No other community involvement 
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In Preparation for the week 12 tutorial activity: 
Do you know what each clinical condition is? Investigate each of these and 
ensure you have a good understanding of how they affect a person's functioning. 
Condition Definition 
Hemiarthroplasty Is a surgical procedure where the hip joint is replaced with a prostheic 
implant. A total hip replacement (total hip arthroplasty) consists of 
replacing both the acetabulum and the femoral head while 
hemiarthroplasty generally only replaces the femoral head 
 
Diabetes mellitus- 
Type 2  
 
 
Diabetes is a condition where there is too much glucose (sugar) in the 
blood.For glucose to enter the cells and be used for energy, a hormone 
called insulin must be available. 
Type 2 diabetes occurs when the pancreas no longer produces the insulin 
needed. 
Type 2 diabetes: 
 Represents 85 to 90 per cent of all cases of diabetes 
 Risk factors include family history, being overweight and ethnic 
background 
 Lifestyle factors such as unhealthy eating and lack of physical 
activity can contribute to the development of type 2 diabetes 









Over time persistent high blood glucose levels (BGLs) can damage the 
body’s organs including the peripheral nerves of the body  





Peripheral neuropathy and vascular damage may lead to leg ulcers and 
serious foot problems from which lower limb amputation may result.  
 
What professional role will you have:__________________________________ 
 
What level/s of functioning will your intervention/project/initiative address? 
□ Impairments 
□ Activity Limitations 




Will you address any contextual factors? 
□ Personal factors 
□ Environmental factors 
 
Describe what interventions/projects/initiatives you in your health professional 
role, may recommend for this client? 
(Brief here, student may have additional ideas) 
Podiatry: will provide regular foot examination to monitor circulation and 
possible development of ulcers. Prescription of footwear that aides in 
maintaining good circulation in the foot 
OT: will do a home assessment, modify as required to ensure it is safe, remove 
rugs and clutter, address flooring. Provide equipment to assist with activities, 
stool/chair so she can sit to shower, improved lighting to prevent another fall, 
address fear of falling, teaching her what to do if she fell again , using a 
commode chair (chair with a pan in it) so that she doesn’t need to travel all way 
to toilet 
PT: will do a mobility assessment with the aim to improve strength, mobility and 
endurance in the lower limbs. This will assist with her confidence in moving 
around the home and community. Focus on intervention will also be to help 
improve balance. Stretching, strengthening and control 
TCM: will provide interventions that address the pain and discomfort caused by 
the neuropathy 
Therapeutic Rec: will reconnect Angela to community groups by identifying 
suitable recreational/social groups that she can attend. Organise transport to 
these 
Health Promotion: identify suitable health promotion education program that will 
help Angela understand her diabetes better, healthy eating, exercise so that she 
can manage her condition more effectively, use group sessions to promote 
socialisation 
Health Services manager: will design a service or provisioning of services to 
ensure all components of Angela’s health needs are addressed. May create links 
with other service to ensure continuity of care 
Sports and Exercise: Design and monitor an exercise plan for Angela to help 
manage her diabetes, weight and overall health. Focus on gentle exercise, use 




Find a YouTube video to demonstrate your role in diabetes or falls risk 
management. Link:  
 
In their discussion groups, students should also share any YouTube clips 
they found that helped them better understand their professional role in 
diabetes management or falls prevention. If they need some assistance 
with this you may show: 
Physiotherapy & Diabetes: http://www.youtube.com/watch?v=5SmQXngi-dU 
Podiatry & Diabetes: http://www.youtube.com/watch?v=GiH1USswIeU 
Occupational Therapy & falls prevention: http://www.youtube.com/watch?v=epNhKeujOCE 
Health Promotion & diabetes: http://www.youtube.com/watch?v=dSioq-UL7oM 
Therapeutic recreation and juvenile diabetes: http://www.youtube.com/watch?v=YbXxD3jIrQM 
Health services management and delivery of a service based in the community (Mercy Home 
Health)to manage chronic conditions including diabetes and falls prevention: 
http://www.youtube.com/watch?v=9fI2loHMbXA 
Sports and Exercise and Diabetes: http://www.youtube.com/watch?v=aqVxXq1b72M 




Professional Health Competencies 
Week 12B Tutorial Worksheet 
Angela 
Angela is a 70 y/o woman who was recently admitted into hospital after 
fracturing her left NOF (neck of femur) falling over a rug at home whilst on her 
way to the bathroom in the middle of the night. She has since undergone a 
partial hip replacement (hemiarthroplasty) and 2 weeks of rehabilitation within 
the specialised unit in the hospital. She was discharged 4 weeks ago. She is 
required to maintain hip precautions for a minimum of 6 weeks post surgery, 
which places restrictions on bending, twisting and rotating the hip joint. 
Angela lives alone and mobilises around her home using a walking stick. On 
observation she uses the stick awkwardly and tends to use it while holding onto 
furniture or the wall. She is still fragile and continues to feel weak and lethargic. 
She has gained 5 kgs since the fall and now weighs 90kgs. She is concerned that 
her diet will worsen her diabetes. Her diabetes is managed with oral 
hypoglycaemic medication. Despite this, her blood glucose levels are unstable 
and consequently she needs to go to the toilet often. The frequent toilet visits 
disrupt her sleeping at night. She appears low in energy and mood. She states 
that she continues to feel unsteady on her feet.  
She lives in a small 2 bedroom cottage home. A number of rugs are placed 
throughout the home. There are four steps at front and two at the back of the 
house. She has difficulty going up and down the steps even when she uses the 
railing. She feels unsteady when standing in the shower or when preparing her 
food in the kitchen. In the last week, she states that she is feeling tingling and 
pins and needles in the feet. 
Angela indicates that prior to the fall she was active and participated in a seniors 
exercise program. She also travelled using public transport. She does not feel 
comfortable returning to this program and is concerned about her moving about 
in the community on her own. She states that she fears falling again and so 
chooses to stay at home. She states that her daughter visits her once a week, 
but, that she misses all her friends from the exercise program. 




 Previously fractured NOF- hemiarthroplasty 
 Diabetes mellitus- Type 2  
 Peripheral neuropathy 






What personal and environmental factors are contributing to her 
impairments, activity limitations and participation restrictions? 
Personal factors: 
 Anxiety relating to fear of falling 
 Reluctance to re-attend activities 
 Mood swings, feeling depressed and helpless at needing to improve 
diabetes and strength but not having the energy to do this. 
 Age 
 Female, post menopausal, greater risk of sustaining additional 
falls/fractures. 
 Weight 90kgs 
 Seems to lack understanding on how to manage diabetes through diet 
Environmental factors: 
 Limited social interaction and support from friends 
 Limited family support 
 Home layout and physical environment – eg rugs on floor, distance to 
toilet, stairs to entry/exit 
 Effectiveness of walking stick? 
 
Impact on 3 levels of functioning 
Impairments: 
 General muscle weakness 
 Lethargic/Tiredness 
 Sleep disturbances 
 Hyperglycaemia 
 Pain 
 Pins and needles in feet - peripheral neuropathy - at risk of developing 
Diabetic foot 
 Limited strength on lower limbs 
 Excess weight 
 Memory problems due to lack of sleep 
Activity Limitations:  
 Difficulties with activities of daily living, standing in shower, kitchen 
 Difficulties mobilising freely around the house, up and down stairs 
 May have difficulty squatting, bending etc to pick things up from the 
ground, reach feet 
Participation Restrictions: 
 Does not mobilise in the community and attend seniors exercise program 
 No other community involvement 
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In Preparation for the week 12 tutorial activity: 
Do you know what each clinical condition is? Investigate each of these and 


























What professional role will you have:__________________________________ 
 
What level/s of functioning will your intervention/project/initiative address? 
□ Impairments 
□ Activity Limitations 
□ Participation Restriction 
 
Will you address any contextual factors? 
□ Personal factors 
□ Environmental factors 
 
Describe what interventions/projects/initiatives you in your health professional 





























































Find a YouTube video to demonstrate your role in diabetes or falls risk 
management. Link:  
 
 
Please complete this before your tutorial in week 12. 
 
 




By the end of this tutorial students will be able to: 
 
 Articulate their current perception of their professional 
identity 
 Describe what is meant by the term "community of 
colleagues" and how this contributes to professional 
identity 
 Identify their professional association 
 Identify the purpose of their professional association and 
current issues being addressed for the professional group 
 
What is professional identity?  
 
 
"Professional identity,  
as one form of social identity, 
concerns group interactions in the workplace and 
relates to how people compare and differentiate 
themselves from other professional groups" 
 
(Adams, Hean, Sturgis, Macleod Clark, 2006, p. 56). 
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How is professional identity developed? 
 
"Professional identity develops over time and 
involves gaining insight into professional practices 
and the  
development of the talents and the values of the 
profession" 
 
(Schein, 1978, cited in Adams et al., 2006, p. 56) 
Pre-tutorial reading by Adams et al. (2006) 
What were the factors that 









Pre-tutorial Self reflection using the 
Professional identity Scale (Brown et al., 
1986) 
(Brown, Condor, Matthews, wade, & Williams, 1986) 
Group together with students from the same 
course and discuss: 
 How you perceive your professional identity 
 
 How does this compare to the findings expressed in the 
reading by Adams et al. (2006)?  
 
 What has influenced your current perceived professional 
identity? 
 
Share this with the larger class. 
 
Community of Colleagues and  
   Professional Associations 
 
Professional associations are organisations  
formed by members to represent the  
needs and interests of the profession. 
 
 coordinate activities on behalf of the profession to maintain high 
standards of practice 
 represent the needs of the profession to the government and other 
organisations 
 provide professional development activities  
 promote research related to professional practice 
 
(Russell, 2012) 
In your profession specific groups –  
     using your iPads  
 discuss the Youtube video about and/or website about 
your professional association.  
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Tutorial 12C 
Focus: Professional identity 
Learning Outcomes: 
By the end of this tutorial students will be able to: 
 Articulate their current perception of their professional identity 
 Describe what is meant by the term "community of colleagues" and how this contributes to 
professional identity 
 Identify their professional association 
 Identify the purpose of their professional association and current issues being addressed for 
the professional group 
Pre-tutorial activity: This tutorial builds on from the lecture presentation covering content related to 
characteristics of professional groups.  Students have been asked to complete a reflection prior to the 
tutorial that will focus on their perception of their profession which they are enrolled in. They have 
also been given a pre-reading that focuses on investigating the factors that influence professional 
identity in first year health students by Adams and colleagues (2006) located at 
ftp://163.25.117.117/gyliao/TODylan/Investigating%20the%20factors%20influencing%20professional%20identit
y%20of%20first-year%20health%20and%20social%20care%20students.pdf  
They will then be facilitated to develop their understanding of the term "community of colleagues" and 
the purpose of their professional association. 
Students are also requested to find one YouTube or web-based short 2 minute video demonstrating 
the role of their professional association. 
Activity 1: Content presentation/discussion (8mins) 
What is professional identity?  
"Professional identity, as one form of social identity, 
concerns group interactions in the workplace and 
relates to how people compare and differentiate 
themselves from other professional groups" 
(Adams, Hean, Sturgis, Macleod Clark, 2006, p. 56). 
 
How is professional identity developed? 
"Professional identity develops over time and involves gaining insight into professional practices and the 
development of the talents and the values of the profession" 
(Schein, 1978, cited in Adams et al., 2006, p. 56). 
 
The article by Adams et al., (2006) identified a number of factors that influenced first year health 
students' professional identities. What were these? 
 Strength of professional identity varied significantly across profession groups 
 Professional identity strongest for physiotherapy, then occupational therapy 
 There were positive relationships between professional identity and: 
  work experience,  
 understanding of teamwork,  
 knowledge of one's profession,  
 cognitive flexibility. 
Please ensure you have a good understanding of the article so that you can facilitate good discussion 
here. 
ACTIVITY 2: Group students from the same course together (30 mins) 
As part of their pre-tutorial activity, students were asked to reflect on their perceived professional 
identity using the Professional Identity Scale (Brown, Condor, Matthews, wade, & Williams, 1986). 
They were also asked to read the article by Adams et al. (2006). 
Professional Identity Scale 
 
 I feel like I am a member of this profession.  
 I feel I have strong ties with members of this profession 
 I am often ashamed to admit that I am studying for this profession 
 I find myself making excuses for belonging to this profession.  
 I try to hide that I am studying to be part of this profession.  
 I am pleased to belong to this profession.  
 I can identify positively with members of this profession.  
 Being a member of this profession is important to me.  
 I feel I share characteristics with other members of the profession. 
 
In groups, ask students to: 
 Share their perceptions of their professional identity with others from the same course. 
 How does this compare to the findings expressed in the reading by Adams et al. (2006)? Please 
ensure you have a good understanding of the article so that you can clarify and guide students 
discussions 
 What do you feel has shaped your current perceived professional identity? 
Share this with the larger class. 
Facilitate discussion in the groups to ensure there is conversation about factors that have influenced 
students' self perceived identities. This activity is about students becoming aware of these 
influences. 
 
What is a community of colleagues? (12mins) 
Colleague - A fellow member of a profession, staff, or academic faculty; an associate.  
Therefore "A community of colleagues" is a group of people associated with the profession.  
 
Purpose of Professional Associations 
Health professions often have professional associations which formalise the community of colleagues. 
Professional associations are organisations formed by members to represent the needs and interests 
of the profession (Russell, 2012). They coordinate activities on behalf of the wider profession to 
maintain high standards of practice. They also represent the needs of the profession to the 
government and other organisations, provide professional development activities and promote 
research related to professional practice (Russell, 2012). 
Keep students in their groups from the same course. Invite students to discuss then showcase the 
Youtube video about and/or website about their own professional association. If time permits, each 
group is to give a short description about 2 things that their professional association offers. 
If students need assistance with this, they may try: 









Australian Acupuncture and Chinese Medicine Association: http://www.youtube.com/watch?v=yQpiViOnF14 or 
Federation of Chinese Medicine and Acupuncture Societies of Australia http://www.fcma.org.au/ 
 
  
Exercise and Sports Australia: http://www.essa.org.au/ 
 
 
Australasian College of Health Services Management: http://www.achsm.org.au/ 
 
 
Health promotion: http://www.healthpromotion.org.au/ 
 
 







Adams, K., Hean, S., Sturgis, P., & Macleod Clark, J. (2006). Investigating the factors influencing 
 professional identity of first-year health and social care students. Learning in Health and Social 
 Care, 5(2), 55-68. 
 
Russell, M. (2012). Regulation of the professions. In H. Freegard, & L. Isted (Eds.), Ethical practice for 






Professional Health Competencies 
Tutorial 12C Worksheet 
Professional Identity 
What is professional identity?  
"Professional identity, as one form of social identity, concerns group 
interactions in the workplace and relates to how  
people compare and differentiate themselves from other professional groups" 
(Adams, Hean, Sturgis, & MacLeod Clark, 2006, p. 56). 
 
1. Read the article: 
Adams, K., Hean, S., Sturgis, P., & Macleod Clark, J. (2006). Investigating the factors influencing professional 
identity of first-year health and social care students. Learning in Health and Social Care, 5(2), 55-68. 
 
The article by Adams et al. (2006) identified a number of factors that influenced first year 









































2. Reflect on your own perceived professional identity using the Professional Identity 
Scale (Brown, Condor, Matthews, Wade, & Williams, 1986).  
 
Professional Identity Scale 
Tick the box that applies.  
Rate from 1 to 5, with 1 being seldom agree and 5 being strongly agree. 
 
1 2 3 4 5  
     I feel like I am a member of my course/profession.  
 
     I feel I have strong ties with members of my course/profession 
 
     I am often ashamed to admit that I am studying for my 
course/profession 
 
     I find myself making excuses for belonging to my 
course/profession.  
 
     I try to hide that I am studying to be part of my course/profession.  
 
     I am pleased to belong to my course/profession.  
 
     I can identify positively with members of my course/profession.  
 
     Being a member of my course/profession is important to me.  
 





How does your perceived professional identity compare with the findings expressed in the 


























What is the name of your professional association? Find the link to a YouTube video or website 






Examples might include Australian Physiotherapy Association, Australian Occupational Therapy Association,  
Exercise & Sport Science Australia, Australasian College of Health Services Management. Find the one that relates to 
your course/profession. 
 


































2013 400871 IPE Baseline Survey ­ Student Participants
 
1. Please indicate the degree to which you agree or disagree with the statement by 
clicking on the circle that best expresses your feeling.
 
Survey 1: Readiness for Interprofessional Learning Scale (Parsell & Bli...
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18. I'm not sure what my 
professional role will be
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2. In this survey "my profession" means people who work in the field of the course you 
are currently enrolled in.
 




































































































Survey 3: Professional Identity Scale (Brown et al., 1986)
















































4. What is your student number? 
 
We ask this question so that we can match you pre/post survey data too see if your 
attitudes have changed over time.
 
5. What is your gender?
6. What is your age in years?
 






















8. What course are you currently enrolled in?
9. Have you worked in a team before?
10. Give an example
 
11. Have you been part of a community "team" before? For example a sporting 
organisation, hobby group, community organisation?

















































13. In the last five years which of the following health professionals have you been 
exposed to and learnt about?  
We are asking this question so that we can get a better understanding of whether prior 
exposure to health professional groups impacts on your attitudes about 
interprofessional issues.







































2013 400871 IPE Follow ­ up Survey ­ Student Participants
 
1. Please indicate the degree to which you agree or disagree with the statement by 
clicking on the circle that best expresses your feeling.
 
Survey 1: Readiness for Interprofessional Learning Scale (Parsell & Bli...
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18. I'm not sure what my 
professional role will be
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2. In this survey "my profession" means people who work in the field of the course you 
are currently enrolled in.
 




































































































Survey 3: Professional Identity Scale (Brown et al., 1986)















































4. What is your student number? 
 
We ask this question so that we can match you pre/post survey data too see if your 
attitudes have changed over time.
 
























2013 400871 IPE 5 Month Follow ­ up Survey ­ Student Participants
 
Page 2
2013 400871 IPE 5 month Follow-up Survey - Student Participants
1. Please indicate the degree to which you agree or disagree with the statement by 
clicking on the circle that best expresses your feeling.
 
Survey 1: Readiness for Interprofessional Learning Scale (Parsell & Bli...
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2013 400871 IPE 5 month Follow-up Survey - Student Participants
2. In this survey "my profession" means people who work in the field of the course you 
are currently enrolled in.
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2013 400871 IPE 5 month Follow-up Survey - Student Participants
3. .
 
Survey 3: Professional Identity Scale (Brown et al., 1986)
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4. What is your student number? 
 
We ask this question so that we can match you pre/post survey data too see if your 






















Randomised Controlled Study Per Protocol (PP) Analysis Results 
Sample Characteristics in 2013 and 2014 
Table 1 reports the frequency of responses and sample characteristics of groups 
allocated to Intervention Conditions 1-3 who completed the RIPLS, IEPS and PIS surveys 
in 2013 and 2014. A total of 697 completed the 3 surveys at baseline and post 
intervention (2013 N=242, 2014 N=455) and 115 at five months follow-up (2013 N=54, 
2014 N=61. The increase in sample size for 2014 was partly attributed to the 
introduction of a new Paramedicine course in that year. 
At baseline there were slightly more females at Baseline/Post intervention (2013 
N=130 (54%), 2014 N = 262 (58%)) than males. At five months follow-up the sample 
was predominantly female (2013 N=42 (78%), 2014 N = 51 (84%)). Of participants that 
completed the 2013 surveys at baseline and post intervention, most were from Sports 
and exercise science (35%), followed by Health science (comprising of Health 
promotion, Therapeutic recreation and Health service management - 24%) and then 
Occupational therapy (16%), Physiotherapy (11%) and Podiatry (10%). Traditional 
Chinese medicine participants represented only 3% of the 2013 group at baseline/post 
intervention. At five months follow-up, Occupational therapy became the highest 
represented (44%) followed by Health science (15%), Physiotherapy (13%), and 
Podiatry (13%). The least represented in 2013 at five months follow-up were 
Traditional Chinese medicine (7%) and Sports and exercise science (4%). In 2014 at 
baseline and post intervention, the representation of courses was similar to that in 
2013, however in 2014 participants from the Paramedicine course were also included 
in the study. As such, Sports and exercise science (27%), Health science (23%) and 
Occupational therapy (16%) remained the top 3 courses represented in 2014. This was 





Traditional Chinese medicine (2%). At five months follow-up, Occupational therapy 
again became the highest represented (77%) followed by Health science (10%), Sports 
and exercise science (7%), and 3% from Paramedicine and Podiatry. No participants 
from the Physiotherapy or Traditional Chinese medicine courses completed the five 
month follow-up survey in 2014.  
The groups were predominantly aged 17-22 years in 2013 (89%) and 2014 
(79%) at baseline and post intervention. At five months follow-up, despite the reduction 
in sample size, the groups were still predominantly younger and aged between 17-22 






Count  Mean (SD) effect size p value Count  Mean (SD) effect size p value Count  Mean (SD) effect size p value
Cohen d [95% CI] Cohen d [95% CI] Cohen d [95% CI]
Readiness for Interprofessional Learning Scale (RIPLS)
Male 112 64.57 (6.37) -.178 -.43, .08 0.170 112 69.31 (6.63) -.331 -.58, -.08 0.011 12 66.92 (6.07) -.463 -1.11, .19 0.164
Female 130 65.89 (8.26) 130 71.76 (8.01) 42 70.56 (8.29)
Total 242 65.28 (7.46) 242 70.63 (7.49) 54 69.74 (7.94)
Course*
Podiatry 25 64.32 (7.60) .034 .00, .07 0.148 25 69.96 (8.19) .040 .00, .08 0.083 7 66.43 (3.87) .162 .00, .28 0.129
TCM 8 66.89 (7.63) 8 70.13 (11.51) 4 69 (7.70)
PT 26 62.63 (8.66) 26 67.81 (6.34) 7 65.43 (7.37)
OT 39 67.15 (9.33) 39 72.85 (6.99) 25 72.16 (7.86)
SExSc 85 64.67 (6.62) 85 69.88 (6.54) 2 61 (18.38)
Health Science** 59 66.27 (6.31) 59 71.83 (8.30) 8 71.38 (6.89)
Total 242 65.28 (7.46) 242 70.63 (7.49) 53 69.74 (7.94)
Age
17-22 216 65.14 (7.69) -.173 -.58, .23 0.407 216 70.34 (7.52) -.356 -.76, .05 0.088 46 69.85 (7.95) .106 -.69, .90 0.795
23 + 26 66.43 (5.17) 26 73 (6.92) 7 69 (8.43)
Total 242 65.28 (7.46) 242 70.63 (7.49) 53 69.74 (7.94)
Interdisciplinary Education Perception Scale (IEPS)
Male 112 69.13 (19.09) <0.001 -.25, .25 0.999 112 60.63 (9.84) -.312 -.57, -.06 0.016 12 73.42 (14.95) -.287 -.93, .36 0.385
Female 130 69.12 (18.79) 130 63.65 (9.49) 42 77.07 (12.07)
Total 242 69.12 (18.89) 242 62.25 (9.75) 54 76.26 (12.71)
Course*
Podiatry 25 68.44 (20.81) .044 .00, .09 0.058 25 61.32 (7.97) .090 .02, .15 <0.001 7 68 (11.68) .183 .00, .30 0.075
TCM 8 60.63 (15.77) 8 51.38 (10.28) 5 74.8 (8.64)
PT 26 77.69 (11.06) 26 65.46 (8.44) 7 79.29 (12.00)
OT 39 71.33 (19.27) 39 66.46 (8.77) 25 80.8 (10.54)
SExSc 85 69.47 (15.79) 85 61.39 (9.53) 2 72 (8.49)
Health Science** 59 64.83 (23.49) 59 61.17 (10.39) 8 68.63 (18.01)
Total 242 69.12 (18.89) 242 62.25 (9.75) 54 76.26 (12.71)
Age
17-22 216 68.67 (19.55) -.225 -.63, .18 0.279 216 62.34 (9.72) .082 -.32, .49 0.694 46 76.30 (13.09) .024 -.73, .77 0.951
23 + 26 72.92 (11.66) 26 61.54 (10.21) 8 76 (11.03)
Total 242 69.12 (18.89) 242 62.25 (9.75) 54 76.26 (12.71)
Professional Identity Scale (PIS)
Male 112 43.22 (5.44) -.038 -.29, .21 0.769 112 42.04 (6.19) -.325 -.58, -.07 0.013 12 42.17 (7.17) -.241 -.88, .40 0.465
Female 130 43.48 (7.59) 130 43.97 (5.75) 42 43.76 (6.47)
Total 242 43.36 (6.67) 242 43.07 (6.02) 54 43.41 (6.59)
Course*
Podiatry 25 41.92 (4.99) .046 .00, .09 0.047 25 42.80 (6.05) .083 .02, .14 <0.001 7 38.71 (7.34) .235 .00, .36 0.021
TCM 8 38.13 (6.77) 8 38.88 (5.46) 5 36.6 (8.93)
PT 26 44.27 (5.18) 26 44.65 (4.52) 7 43.14 (5.64)
OT 39 44.44 (8.80) 39 45.56 (5.03) 25 45.12 (5.78)
SExSc 85 44.32 (6.74) 85 43.41 (5.87) 2 43.5 (2.12)
Health Science** 59 42.19 (5.69) 59 40.93 (6.64) 8 46.63 (4.21)
Total 242 43.36 (6.67) 242 43.07 (6.02) 54 43.41 (6.59)
Age
17-22 216 43.29 (6.81) -.088 -.49, .32 0.672 216 43.03 (6.12) -.065 -.47, .34 0.755 46 44 (6.12) .616 -.15, 1.37 0.114
23 + 26 43.88 (5.49) 26 43.42 (5.21) 8 40 (8.55)
Total 242 43.36 (6.67) 242 43.07 (6.02) 54 43.41 (6.59)
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses
BASELINE POST 5 MTH FOLLOW UP 







Count  Mean (SD) effect size p value Count  Mean (SD) effect size p value Count  Mean (SD) effect size p value
Cohen d [95% CI] Cohen d [95% CI] Cohen d [95% CI]
Readiness for Interprofessional Learning Scale (RIPLS)
Male 193 65.16 (8.60) -.145 -.33, .04 0.127 193 70.68 (10.45) -.102 -.29, .08 0.281 10 62.2 (3.16) -.709 -1.40, -.02 0.045
Female 262 66.40 (8.53) 262 71.68 (9.21) 51 67.25 (7.63)
Total 455 65.87 (8.57) 455 71.26 (9.76) 61 66.43 (7.32)
Course*
Podiatry 39 66.74 (8.82) .016 .00 , .03 0.292 39 71.26 (9.07) .010 .00, .02 0.615 2 52 (8.49) .205 .01, .34 0.011
TCM 7 70.73 (7.99) 7 73.86 (5.30) 0 -
PT 51 65.63 (10.49) 51 70.35 (10.36) 0 -
OT 71 64.58 (10.39) 71 71.83 (8.48) 47 67.66 (7.12)
SExSc 121 65.72 (6.67) 121 71.24 (11.25) 4 62.5 (2.38)
Paramedicine 62 64.77 (9.41) 62 69.42 (10.87) 2 59 (1.41)
Health Science** 104 67.05 (7.41) 104 72.26 (8.08) 6 66.67 (5.13)
Total 455 65.87 (8.57) 455 71.26 (9.76) 61 66.43 (7.32)
Age
17-22 360 65.73 (8.12) -.078 -.30, .15 0.498 360 71.29 (9.61) .013 -.21, .24 0.910 45 66.76 (7.07) .171 -.40, .74 0.560
23 + 95 66.40 (10.12) 95 71.16 (10.36) 16 65.5 (8.16)
Total 455 65.87 (8.57) 455 71.26 (9.76) 61 66.43 (7.32)
Interdisciplinary Education Perception Scale (IEPS)
Male 193 69.83 (18.28) -.163 -.35, .02 0.086 193 72.32 (16.62) -.192 -.38, -.01 0.044 9 71.67 (9.53) -.670 -1.39, .05 0.069
Female 262 72.64 (16.35) 262 75.27 (14.42) 52 78.71 (10.66)
Total 455 71.45 (17.23) 455 74.02 (15.45) 61 77.67 (10.73)
Course*
Podiatry 39 67.13 (17.72) .035 .00, .06 0.015 39 73.82 (15.21) .031 .00 , .06 0.027 2 71 (11.31) .088 .00 , .19 0.261
TCM 7 69.57 (13.78) 7 63.29 (19.99) 0 -
PT 51 71.84 (17.79) 51 76.65 (11.34) 0 -
OT 71 74.80 (15.78) 71 77.58 (16.59) 48 79.29 (10.32)
SExSc 121 67.93 (19.02) 121 70.89 (14.43) 4 73.25 (8.5)
Paramedicine 62 76.52 (15.47) 62 75.47 (14.98) 1 69 (-)
Health Science** 104 71.77 (15.85) 104 73.86 (16.89) 6 71.33 (13.74)
Total 455 71.45 (17.23) 455 74.02 (15.45) 61 77.67 (10.73)
Age
17-22 360 70.55 (17.77) -.249 -.48, -.02 0.031 360 73.84 (15.08) -.054 -.28, .17 0.641 45 78.2 (10.14) .187 -.39, .76 0.524
23 + 95 74.83 (14.62) 95 74.67 (16.84) 16 76.19 (12.47)
Total 455 71.45 (17.23) 455 74.02 (15.45) 61 77.67 (10.73)
Professional Identity Scale (PIS)
Male 193 43.74 (6.48) -.119 -.30, .07 0.211 193 41.66 (7.94) -.304 -.49, -.12 0.001 10 40.4 (6.20) -.402 -1.08, .28 0.247
Female 262 44.47 (5.91) 262 43.83 (6.48) 54 43.44 (7.78)
Total 455 44.16 (6.16) 455 42.91 (7.21) 64 42.97 (7.59)
Course*
Podiatry 39 44.54 (5.15) .020  , .04 0.178 39 44.03 (6.02) .069 .02, .11 <0.001 2 41 (9.90) .053 .00 , .14 0.510
TCM 7 43.43 (4.86) 7 44.14 (4.14) 0 -
PT 51 43.65 (6.46) 51 43.33 (7.02) 0 -
OT 71 45.15 (6.42) 71 44.61 (6.31) 50 43.58 (7.28)
SExSc 121 43.41 (6.64) 121 40.92 (7.84) 4 38 (6.38)
Paramedicine 62 45.69 (5.47) 62 46.13 (5.61) 2 47 (4.24)
Health Science** 104 43.61 (5.96) 104 41.43 (7.61) 6 40.5 (10.97)
Total 455 44.16 (6.16) 455 42.91 (7.21) 64 42.97 (7.59)
Age
17-22 360 43.74 (6.33) -.330 -.56, -.10 0.004 360 42.31 (7.33) -.405 -.63, -.18 0.001 48 42.94 (7.36) -.016 -.58, .55 0.955
23 + 95 45.76 (5.20) 95 45.19 (6.27) 16 43.06 (8.53)
Total 455 44.16 (6.16) 455 42.91 (7.21) 64 42.97 (7.59)
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses
BASELINE POST 5 MTH FOLLOW UP 





RIPLS, IEPS and PIS Mean Score Comparisons by Sample Characteristics (PP) 
Tables 1 and 2 report the mean, standard deviation, effect size and confidence 
intervals and probability statistic for baseline, post and 5 month follow up sample 
characteristics for RIPLS, IEPS, and PIS in 2013 and 2014.  
Gender 
Results reported in Tables 1 and 2 indicate the presence of gender differences in 
RIPLS, IEPS and PIS, with females having consistently higher mean scores than males in 
2013 and 2014 at baseline, after intervention (post) and at 5 months follow-up. In Table 
1, the 2013 mean baseline scores for females for RIPLS (Mean=65.9), IEPS (Mean=70.6) 
and PIS (Mean=44.4) were higher than males, but these differences did not achieve 
statistical significance. This trend was repeated in post intervention scores, however at 
this measurement point, female produced statistically significantly higher RIPLS 
(Mean=71.8, p=0.01, d= -.33), IEPS (Mean=63.7, p=0.02, d= -.31) and PIS (Mean=44, 
p=0.01, d= -.33) mean scores than males. At five month follow-up, scores remained 
higher for females but this difference in means based on gender did not achieve 
statistical significance.  
In 2014, females again produced higher mean scores for all measures. At 
baseline, female RIPLS (Mean=66.4), IEPS (Mean=73) and PIS (Mean=44.5) scores were 
higher compared to males, but not statistically significant. This gender difference was 
repeated in female RIPLS (Mean=71.7), IEPS (Mean=75.3) and PIS (Mean=43.8) post 
intervention and also at follow-up (RIPLS mean= 67.3, IEPS Mean=78.7, PIS 
Mean=43.4). However, these gender differences were only significant for IEPS post 
(Mean=75.3, p=0.04), PIS post (Mean=43.8, p=0.001) scores and RIPLS follow-up 
653 
(Mean=67.3, p=0.045) mean scores. There were no statistical differences in gender 
observed at baseline in 2014.  
Longitudinal trend in mean scores based on gender 
Trends over time from baseline to post intervention to follow-up at five months 
varied for gender and instrument. In 2013, RIPLS mean scores for females at baseline 
were 65.9, then 71.8 after intervention and then 70.6 at follow-up. For the IEPS, 2013 
female mean scores went from 69.1 at baseline, down to 63.7 post intervention and 
then up to 77.1 at follow up. Finally PIS scores for females commenced at 43.5 at 
baseline, then 44 at post intervention and then down to 43.8 at follow up. In 2014 RIPLS 
female scores were 66.4 at baseline, 71.7 at post intervention 67.3 at follow-up. 
Similarly for IEPS, baseline female scores were 73, then 75.3 at post intervention and 
then 78.7 at follow-up and for PIS, females produced a baseline mean of 44.5, and then 
43.8 at post intervention and then 43.4 at follow up.  
For males, RIPLS baseline scores in 2013 were 64.6, then up to 69.3 after 
intervention and then down to 66.9 at follow-up. For IEPS scores, the baseline mean for 
males was 69.1, then at 60.6 after intervention and then up to 73.4 at follow-up. For PIS 
scores in 2013, the baseline mean for males was 43.2, then down to 42, then to 42.2 at 
follow-up. In 2014, the mean baseline RIPLS score for males was 65.2, then up to 70.7 
post intervention and then back down to 62.2 at five months follow up. IEPS mean 
scores for males also started low at 69.8, then up to 72.3 after intervention and then 
stayed up at 71.7. Finally the PIS mean score for males in 2014 at baseline was 43.7, 

































Figure 1: Comparison of 2013 and 2014 RIPLS, IEPS and PIS mean scores based on 





For RIPLS, the general trend for both females and males was that there was an 
increase from baseline to post intervention mean scores and then a decrease at five 
months follow-up. In 2014, this decrease was below the baseline mean RIPLS scores for 
males. For IEPS scores based on gender were different in 2013 and 2014. In 2013, IEPS 
mean scores decreased after intervention, and then increased above baseline levels at 
five months follow-up. In contrast, 2014 IEPS scores increased after intervention and 
then at follow-up  stayed stable for males and increased further for females. For PIS the 
mean score trends in 2013 were different with females producing higher scores post 
intervention that then decreased slightly at follow-up. In Contrast, male PIS 2013 scores 
decreased at post intervention and then increased at follow up. PIS scores in 2014 were 
the same for both males and females, decreasing at post intervention and then 
decreasing further at five month follow-up.  
Age 
In 2013, the mean RIPLS scores for those aged 23 years and older was higher at baseline 
(Mean=66.4) and immediately after intervention (Mean=73), but at five months follow-
up, the younger 17-22 year old participants produced higher RIPLS mean score 
(Mean=69.9). In 2014, the mean scores of those aged 17-22 years at baseline 
(Mean=65.7), post intervention (Mean=71.3) and follow-up (Mean=66.8) were almost 
identical to those from the 23 years and older group (Baseline Mean=66.4, Post 
Mean=71.2, Follow-up Mean=65.5). There were no statistical differences for these age 
differences in RIPLS means for 2013 or 2014. 
For IEPS scores, in 2013 mean scores for the 23 years and older group was higher at 
baseline (Mean=72.9), but then the younger group of 17-22 year olds produced higher 





None of these changes in IEPS scores based on age were significant. In 2014, the older 
23 plus year group produced higher IEPS mean scores at baseline (Mean=74.8), post 
intervention (Mean=74.7), but then the younger group produced the higher IEPS mean 
score at follow-up  (Mean=78.2). These differences in IEPS scores based on age were 
statistically different at baseline(p=0.031) only. 
In 2013, the mean PIS scores for older participants aged 23 years and over at baseline 
(Mean=43.9), and post intervention (Mean=43.4) were almost identical to those of the 
younger age group at baseline (Mean=43.3) and post intervention (Mean=43). However 
the follow-up mean PIS for older participants (Mean=40) was lower than the mean of 
younger 17-22 year olds (Mean=44) in 2013.   Despite this difference, there was no 
statistical difference detected. In 2014 however, Mean PIS score differences between 
the two different age categories were produced with those aged 23 years and older, 
producing statistically significantly higher PIS means at baseline (Mean=45.8, p=0.004, 
d=-.33), and post intervention (Mean=45.2, p=0.001, d=-.41) compared to those aged 
17-22 years. No statistical difference was detected for the five month follow-up for PIS 
in 2014. 
Longitudinal trend in mean scores based on age 
Trends over time from baseline to post intervention to follow-up at five months 
varied for age and instrument. In 2013, RIPLS mean scores for those aged 17-22 years at 
baseline was 65.1, then 70.3 after intervention and then 69.9 at follow-up. For the IEPS, 
the 17-22 year group scores went from 68.7 at baseline, down to 62.3 post intervention 
and then up to 76.3 at follow up. Finally PIS scores for this younger age group 
commenced at 43.3 at baseline, then 43 at post intervention and then up to 44 at follow 





intervention and 66.8 at follow-up. Similarly for IEPS, baseline scores for this young age 
group were 70.6, then up to 73.8 at post intervention and then an increase to 78.2 at 
follow-up and for PIS, the baseline mean of 43.7, and then down to 42.3 at post 
intervention and then a further decrease to 42.9 at follow up.  
For the group aged 23 years and older, RIPLS baseline scores in 2013 were 66.4, 
then up to 73 after intervention and then down to 69 at follow-up. For IEPS scores, the 
baseline mean for the older group was 72.9, then down to 61.5 after intervention and 
then up to 76 at follow-up. For PIS, mean scores for the older group were 43.9 at 
baseline, down to 43.4 at post and a further decrease to 40 at follow-up. 
In 2014, the mean baseline RIPLS score for the older group was 66.4, then up to 
71.2 post intervention and then back down to 65.5 at five months follow-up. Their IEPS 
mean scores started at 74.8, then down to 74.7 after intervention and then up to 76.2. 
Finally the PIS mean score for the 23 year plus age group in 2014 at baseline was 45.8, 
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Figure 2: Comparison of 2013 and 2014 RIPLS, IEPS and PIS mean scores based on 





 Trends from baseline to post to follow-up based on age for RIPLS, IEPS and PIS 
mirrored the trends reported for gender. That is for RIPLS the general trend for both 
young and older students was that there was an increase from baseline to post 
intervention mean scores and then a decrease at five months follow-up. In 2014, this 
decrease was below the baseline mean RIPLS scores for those aged 23 years and over. 
For IEPS scores based on age groups, there was a difference observed in 2013 and 2014 
datasets. In 2013, IEPS mean scores decreased after intervention, and then increased 
above baseline levels at five months follow-up for both age groups. In contrast, 2014 
IEPS scores increased or stayed stable after intervention. For PIS mean scores in 2013 
and 2014, PIS mean scores dropped from baseline to post intervention for all groups 
and then increased slightly for the younger group but continued to decreased for the 
older 23 years and over group.  
Course 
The ANOVA analysis found that there was no significant difference in mean RIPLS 
scores between course groups at any time point in 2013. In contrast however, a 
statistical difference between course groups was observed in 2013 for the IEPS at post 
intervention only (p<0.001). A highly significant difference was also detected in the PIS 
scores at all three timepoints (Baseline p=0.047, Post p<0.001, Follow-Up p=0.021).  
There were some variations in the differences in mean scores between courses in 2014. 
For RIPLS, a statistical difference was only detected between courses at five months 
follow-up (p=0.011). For IEPS, there were statistical differences between courses at 
baseline (p=0.015) and post (p=0.027) only. Statistical mean differences between 
courses were detected between mean PIS course at post intervention (p=0.001) only.  





this study was to study effects between groups over time, ie from baseline to post 
intervention and then at follow –up. 
Unadjusted and adjusted mean changes in RIPLS, IEPS and PIS from baseline to post  
The testing and reporting of unadjusted (univariate) and adjusted (multivariate) 
analyses will assist in identifying the factors responsible for the greatest variability in 
RIPLS, IEPS and PIS mean scores. The following sections will first describe the Per 
Protocol regression estimates for baseline to post for 2013 and 2014. This will then be 
followed by a reporting of the regression results from baseline to five months follow-up 
for both years. 
2013 Unadjusted Baseline to post 
Table 3 reports the unadjusted and adjusted per protocol regression estimates for 
RIPLS, IEPS and PIS for 2013 mean differences from baseline to post. Compared to 
males, the unadjusted regression estimate for females from baseline to post was higher 
by 2 for RIPLS, by 2.6 for IEPS and by 1.1 for PIS. These mean differences were 
statistically significant only for RIPLS (p<0.001) and IEPS (p<0.001).  
Older students aged 23 years and over produced higher unadjusted estimates for RIPLS 
by 1.6 and IEPS by 1.8; but lower scores for PIS by 0.05, compared to younger 17-22 
year olds in 2013. Only the RIPLS estimates for older participants was statistically 










Table 3: 2013 Baseline to Post Mean changes in RIPLS, IEPS and PIS scores (PP) 
  
UNADJUSTED ADJUSTED
Coefficient [95% CI] p value Coefficient [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 2.046 [1.18, 2.91] <0.001 0.917 [-.72, 2.55] 0.271
Course*
Podiatry REF REF
TCM 1.713 [-.69, 4.11] 0.163 0.322 [-3.14, 3.78] 0.855
PT -1.777 [-3.96, .41] 0.111 -1.716 [-3.14, -.29] 0.018
OT 3.510 [.96, 6.06] 0.007 2.504 [.31, 4.70] 0.025
SExSc 0.122 [-.98, 1.23] 0.828 0.306 [-.62, 1.24] 0.519
Health Science** 2.124 [1.12, 3.13] <0.001 1.653 [.10, 3.21] 0.038
Age
17-22 REF REF
23 + 1.643 [.67, 2.61] 0.001 1.661 [-.14, 3.46] 0.070
Time 
Baseline to Post 5.350 [4.86, 5.84] <0.001 5.350 [4.86, 5.84] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 2.621 [1.39, 3.85] <0.001 2.606 [1.36, 3.85] <0.001
Course*
Podiatry REF REF
TCM -4.698 [-8.59, -.80] 0.018 -11.822 [-15.77, -7.88] <0.001
PT 7.281 [-3.58, 18.14] 0.189 7.179 [-3.45, 17.81] 0.185
OT 6.517 [-2.13, 15.17] 0.140 2.938 [-5.32, 11.20] 0.486
SExSc 0.272 [-4.32, 4.86] 0.907 1.062 [-2.98, 5.11] 0.607
Health Science** -1.930 [-6.69, 2.83] 0.427 -2.558 [-6.88, 1.77] 0.247
Age
17-22 REF REF
23 + 1.842 [-1.92, 5.60] 0.337 4.104 [2.63, 5.58] <0.001
Time 
Baseline to Post -6.872 [-7.69, -6.05] <0.001 -6.872 [-7.69, -6.05] <0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.086 [-1.10, 3.27] 0.331 1.708 [.67, 2.75] 0.001
Course*
Podiatry REF REF
TCM -3.867 [-8.97, 1.23] 0.137 -5.317 [-9.46, -1.18] 0.012
PT 2.522 [-1.46, 6.50] 0.214 2.435 [-.99, 5.86] 0.164
OT 2.971 [-1.13, 7.07] 0.156 1.871 [-2.12, 5.87] 0.359
SExSc 2.160 [1.07, 3.25] <0.001 1.846 [1.19, 2.50] <0.001
Health Science** -0.070 [-2.50, 2.36] 0.955 -1.279 [-3.56, .99] 0.271
Age
17-22 REF REF
23 + -0.052 [-1.06, .96] 0.920 1.769 [.62, 2.92] 0.003
Time 
Baseline to Post -0.285 [-2.06, 1.49] 0.753 -0.285 [-2.06, 1.49] 0.753
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, 
SExSc = Sports and exercise science





In comparison to the Podiatry course, a significant increase in the unadjusted estimates 
were produced for those from Occupational therapy by 3.5 (p=0.007) and Health 
science by 2.1 (p<0.001) for 2013 mean RIPLS scores differences from baseline to post. 
A significant decrease in IEPS estimates was detected for Traditional Chinese medicine 
by 4.7 (p=0.018). Compared to Podiatry, statistically significant PIS regression estimates 
were detected for Sports and exercise science by 2.2 (p<0.001) in the baseline to post 
2013 per protocol dataset. 
When the time between baseline to post was entered as a factor in the univariate 
(unadjusted) regression analysis, it produced a statistically significant increase in the 
RIPLS estimate by 5.4 (p<0.001). A statistical association was also found for IEPS. 
However, the effect of time from baseline to post produced a decrease in the regression 
estimate of IEPS by 6.9 (p<0.001). There was no statistically significant association 
between time and PIS estimates from baseline to post.  
2013 Adjusted Baseline to Post 
After adjustment, The RIPLS regression estimate for females in comparison to males 
increased by 0.9; but the significant gender association identified in the unadjusted 
RIPLS results had diminished. IEPS scores maintained a statistically significant 
association for gender after adjustment, with females producing an increase in the 
estimate by 2.6(p<0.001) for baseline to post in 2013. PIS scores were also predicted by 
gender after adjustment, with females producing scores that were higher than males by 
1.7 (p=0.001).   
In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted estimate for RIPLS by 1.7, but this was not statistically 





and PIS (coefficient=1.8, p=0.003) were statistically significant for age with older 
participants producing higher coefficients compared to the younger 17-22 year old 
group. In comparison with the unadjusted analyses of this dataset, the RIPLS regression 
estimate for participants 23 years and over, remained non-significant, despite the slight 
increase in the regression estimate after adjustment. However regression estimate for 
IEPS and PIS increased in value and became more significant after adjustment, 
suggesting that after controlling for confounding factors, age, and more specifically 
older participants aged 23 years and older, became a significant predictor of higher 
IEPS and PIS baseline to post estimates in 2013.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted baseline to post 2013 RIPLS regression estimates were detected for 
Occupational therapy by 2.5 (p=0.025) and Health Science by 1.7 (p=0.038). In contract, 
the Physiotherapy group produced a significant decrease in the RIPLS baseline to post 
estimate by 1.7 (p=0.018). Only after adjustment did the decrease in the estimate for 
Physiotherapy strengthen and become statistically significant.  
After adjustment, the TCM course produced a statistically significant decrease of 
11.8 in the estimate for IEPS baseline to post (p<0.001). In comparison to its unadjusted 
estimate, the adjusted result for TCM produced a further decrease in the estimate and 
statistical significance of this association became stronger. This suggests that even after 
adjusting for potential confounding co-factors, belong to the TCM course remained a 
strong predictor of lower IEPS scores from baseline to post in 2013.  
Finally, there were changes observed in the PIS regression baseline to post 
estimates for 2013 after adjustment. The adjusted Sports and exercise course 





unadjusted results, and produced a statistically significant increase in the estimate by 
1.8 (p<0.001). Furthermore, the adjusted TCM course produced a further decrease in 
the regression estimate by 5.3. After adjustment, this association became statistically 
significant (p=0.021). These adjusted statistical associations confirm that 1. the TCM 
course is a predictor of lowering PIS estimates and the Sports and exercise science 
course was a strong predictor of increasing PIS estimates  from baseline to post in 2013.  
When the time between baseline to post was entered as a factor in the adjusted 
multivariate analysis, it maintained it statistical significance and the exact same change 
in the regression estimate from baseline to post in 2013 for RIPLS, IEPS and PIS. These 
results were that: 1. a statistically significant increase in the RIPLS estimate by 5.4 
(p<0.001); 2.  A statistically significant decrease in the regression estimate of IEPS by 
6.9 (p<0.001); and 3. no statistically significant association between time and PIS 

















Table 4: 2013 Baseline to 5 mths Mean changes in RIPLS, IEPS and PIS scores (PP) 
  
UNADJUSTED ADJUSTED
Coefficient [95% CI] p value Coefficient [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 2.046 [1.18, 2.91] <0.001 0.301 [-.39, .99] 0.396
Course*
Podiatry REF REF
TCM 1.713 [-.69, 4.11] 0.163 2.387 [1.10, 3.68] <0.001
PT -1.777 [-3.96, .41] 0.111 -1.438 [-3.21, .33] 0.112
OT 3.51 [.96, 6.06] 0.007 3.622 [.09, 7.15] 0.044
SExSc 0.122 [-.98, 1.23] 0.828 0.554 [-.88, 1.99] 0.449
Health Science** 2.124 [1.12, 3.13] <0.001 2.353 [1.75, 2.96] <0.001
Age
17-22 REF REF
23 + 1.643 [.67, 2.61] 0.001 0.191 [-1.13, 1.51] 0.777
Time 
Baseline to 5 mths 4.474 [3.10, 5.85] <0.001 3.661 [2.57, 4.75] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 2.621 [1.39, 3.85] <0.001 2.524 [-1.40, 6.45] 0.207
Course*
Podiatry REF REF
TCM -4.698 [-8.59, -.80] 0.018 -8.755 [-13.52, -3.99] <0.001
PT 7.281 [-3.58, 18.14] 0.189 9.922 [-6.23, 26.08] 0.229
OT 6.517 [-2.13, 15.17] 0.140 4.705 [-5.89, 15.30] 0.384
SExSc 0.272 [-4.32, 4.86] 0.907 2.558 [-5.95, 11.06] 0.556
Health Science** -1.930 [-6.69, 2.83] 0.427 -3.329 [-6.75, .09] 0.056
Age
17-22 REF REF
23 + 1.842 [-1.92, 5.60] 0.337 6.730 [3.49, 9.96] <0.001
Time 
Baseline to 5 mths 7.022 [4.78, 9.26] <0.001 5.613 [3.52, 7.71] <0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.086 [-1.10, 3.27] 0.331 0.931 [-.43, 2.29] 0.179
Course*
Podiatry REF REF
TCM -3.867 [-8.97, 1.23] 0.137 -5.146 [-12.07, 1.78] 0.145
PT 2.522 [-1.46, 6.50] 0.214 3.114 [-.89, 7.12] 0.127
OT 2.971 [-1.13, 7.07] 0.156 2.936 [-2.55, 8.42] 0.294
SExSc 2.160 [1.07, 3.25] <0.001 3.524 [1.04, 6.01] 0.006
Health Science** -0.070 [-2.50, 2.36] 0.955 1.186 [-1.84, 4.21] 0.442
Age
17-22 REF REF
23 + -0.052 [-1.06, .96] 0.920 1.732 [1.04, 2.43] <0.001
Time 
Baseline to 5 mths -0.017 [-3.28, 3.24] 0.992 0.119 [-2.42, 2.66] 0.927
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, 
SExSc = Sports and exercise science





2013 Unadjusted Baseline to Five Months Follow-up (PP) 
Table 4 reports the unadjusted and adjusted regression estimates for RIPLS, IEPS and 
PIS for 2013 mean differences from baseline to five month follow-up. Unadjusted 
results for the baseline to five month follow-up for all measures are identical to those 
previously described for baseline to post because such results are based on univariate 
analyses for each co-factor - separately. As such there was no interaction with any other 
factor that would have changed these results. The only factor not considered previously 
is the change score for the period from baseline to five months for each of the measures.  
For RIPLS, the association of time and baseline to five months follow-up produced a 
statistically significant increase in the RIPLS by 4.5 (p<0.001) and IEPS by 7 (p<0.001). 
There was a reduction in the PIS estimate produced in 2013 from baseline to post, but 
this association was not significant.  
2013 Adjusted Baseline to Five Months Follow-up  (PP) 
After adjustment, The RIPLS BL to 5MFU 2013 regression estimate for females in 
comparison to males increased by 0.3 and lost the statistically significant association 
observed in the unadjusted analysis. Adjusted IEPS score estimates also increased by 
2.5 for females but this too lost its statistical significance after adjustment for BL to 
5MFU. PIS score estimates also increased for females by 0.9 after adjustment but this 
association maintained its non-significance.   
In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted RIPLS estimate by 0.2 but this was not statistically 
significant. Similarly after adjustment,  compared to the younger 17-22 year old group, 
older participants produced statistically significant increased estimates of 6.7 for IEPS 
(p<0.001) and 1.7 for PIS (p<0.001). In comparison with the previous unadjusted 





adjustment. However in contrast, older participants increased the regression estimate 
for IEPS and PIS after adjustment, and these associations became statistically significant 
suggesting that after controlling for confounding factors, age, and more specifically 
older participants aged 23 years and older, became significant predictors of higher IEPS 
and PIS BL to 5MFU estimates in 2013.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to 5MFU 2013 RIPLS regression estimates were detected for Traditional 
Chinese medicine by 2.4 (p<0.001), Occupational therapy by 3.6 (p=0.044), and Health 
science by 2.4 (p=<0.001). Occupational therapy and Heath science were also significant 
in the unadjusted regression suggesting that even after controlling for confounding 
factors, belonging to one of these two courses was strong predictors of higher RIPLS 
score in 2013 from BL to 5MFU. Interestingly, Traditional Chinese medicine only 
revealed its statistical association with RIPLS after adjustment. 
After adjustment, statistically significant decreases were observed in the 2013 
IEPS BL to 5MFU estimates for Traditional Chinese medicine by 8.8 (p<0.001). This 
statistically significant association with Traditional Chinese medicine was also observed 
in the univariate unadjusted analysis, suggesting that even after adjusting for potential 
confounding co-factors, belonging to TCM remained strong predictors of lower IEPS 
estimate scores from BL to 5MFU in 2013.  
Finally, there were changes observed in the PIS regression for BL to 5MFU for 
2013 after adjustment. After adjustment, a statistically significant increase in the PIS 





When the time between BL to 5MFU was entered as a factor in the adjusted 
multivariate analysis, it maintained the exact same regression estimate and significance 
level as that which was reported for the unadjusted univariate results. These results 
were that: 1. A statistically significant increase in the RIPLS estimate by 3.7 (p<0.001); 
2. A statistically significant increase in the regression estimate for IEPS by 5.6 
(p<0.001); and 3. No statistically significant association between time and PIS estimates 






Table 5: 2014 Baseline to Post Mean changes in RIPLS, IEPS and PIS scores (PP) 
  
UNADJUSTED ADJUSTED
Coefficient [95% CI] p value Coefficient [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.203 [-.02, 2.43] 0.055 1.209 [-.03, 2.45] 0.056
Course*
Podiatry REF REF
TCM 3.425 [2.14, 4.71] <0.001 3.028 [.70, 5.35] 0.011
PT -0.772 [-5.77, 4.23] 0.762 -0.980 [-5.73, 3.77] 0.686
OT -0.615 [-3.89, 2.66] 0.713 -1.135 [-4.24, 1.97] 0.473
SExSc -0.370 [-2.43, 1.69] 0.725 -0.272 [-1.76, 1.22] 0.721
Paramedicine -1.798 [-6.74, 3.14] 0.476 -2.18 [-7.16, 2.80] 0.392
Health Science** 1.003 [-3.26, 5.27] 0.645 0.741 [-2.94, 4.43] 0.693
Age
17-22 REF REF
23 + 0.110 [-2.06, 2.28] 0.921 -0.076 [-2.76, 2.61] 0.956
Time 
Baseline to Post 5.388 [4.61, 6.17] <0.001 5.388 [4.61, 6.17] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 3.302 [1.65, 4.96] <0.001 1.803 [-.60, 4.20] 0.141
Course*
Podiatry REF REF
TCM -4.206 [-11.21, 2.80] 0.239 -5.165 [-14.24, 3.91] 0.265
PT 3.662 [-5.51, 12.84] 0.434 4.368 [-4.57, 13.30] 0.338
OT 6.426 [3.22, 9.63] <0.001 5.595 [3.25, 7.93] <0.001
SExSc -1.160 [-9.46, 7.14] 0.784 -0.183 [-7.79, 7.42] 0.962
Paramedicine 5.504 [.48, 10.53] 0.032 5.712 [-28, 11.14] 0.039
Health Science** 2.182 [-3.27, 7.63] 0.433 2.358 [-2.40, 7.12] 0.332
Age
17-22 REF REF
23 + 2.320 [-3.75, 8.39] 0.454 2.219 [-2.83, 7.27] 0.389
Time 
Baseline to Post 2.569 [.54, 4.60] 0.013 2.569 [.54, 4.60] 0.013
Professional Identity Scale (PIS)
Male REF REF
Female 1.379 [.77, 1.99] <0.001 1.002 [.64, 1.36] <0.001
Course*
Podiatry REF REF
TCM -0.186 [-1.66, 1.29] 0.805 -1.197 [-2.30, -.10] 0.033
PT -0.562 [-2.85, 1.72] 0.630 -0.128 [-2.45, 2.19] 0.914
OT 0.437 [.13, .74] 0.005 0.728 [.39, 1.06] <0.001
SExSc -1.881 [-4.60, .83] 0.175 -1.152 [-3.93, 1.63] 0.416
1.676 [-.88, 4.23] 0.199 1.688 [-1.41, 4.79] 0.286
Health Science** -1.595 [-4.34, 1.15] 0.254 -1.433 [-3.95, 1.08] 0.264
Age
17-22 REF REF
23 + 2.263 [1.29, 3.24] <0.001 2.048 [1.86, 2.24] <0.001
Time 
Baseline to Post -1.255 [-2.28, -.23] 0.016 -1.255 [-2.28, -.23] 0.016
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, 
SExSc = Sports and exercise science





2014 Unadjusted Baseline to Post (PP) 
Table 5 reports the per protocol unadjusted and adjusted regression estimates 
for RIPLS, IEPS and PIS for 2014 from baseline to post. Compared to males, the 
unadjusted regression estimate for females from baseline to post was almost 
statistically significantly higher by 1.2 for RIPLS (p=0.055), by 3.3 for IEPS (p<0.001) 
and by 1.4 for PIS (P<0.001). Older students aged 23 years and over produced higher 
unadjusted estimates for RIPLS by 0.1 and for IEPS by 2.3, but these age associations 
were not statistically significant. In the 2014 BL to post dataset, older students also 
produced a higher PIS estimate of 2.3 that was statistically significant (p<0.001).  
In comparison to the Podiatry course, a significant increase in the unadjusted 
RIPLS estimates was produced for those from Traditional Chinese medicine by 3.4 
(p<0.001) for 2014 RIPLS estimates from BL to post. A statistically significant increase 
of 6.4 was also detected in unadjusted IEPS BL to post estimate for Occupational 
therapy (p<0.001). A significant increase of 5.5 (p=0.032) in IEPS unadjusted estimates 
was also detected for Paramedicine.  Similarly for unadjusted PIS estimates, a significant 
increase was detected for Occupational therapy by 0.4 (p=0.005). No other significant 
course associations were identified in the univariate analysis.  
When the time between BL to post for 2014 was entered as a factor in the 
univariate (unadjusted) regression analysis, it produced a statistically significant 
increase in the RIPLS estimate by 5.4 (p<0.001) and IEPS estimate by 2.6 (p=0.013). In 
contract a significant decrease of 1.3 (p=0.016) in the PIS estimate was detected for the 
same period.   
2014 Adjusted Baseline to Post (PP) 
After adjustment, The 2014 BL to post RIPLS regression estimate for females in 





adjusted estimates increased by 1.8 for females, but the significant gender effect 
detected in the unadjusted univariate analysis diminished after adjustment. This 
suggests that for the 2014 baseline to post dataset, the gender effect on IEPS estimates 
was most likely confounding and variance in this measures was most likely to be 
predicted by another co-factor. In contrast, the PIS estimate was predicted by gender 
after adjustment, with females producing scores that were higher than males by 1 
(p<0.001).  This association between gender and PIS in 2014 BL to post was also 
evident in the unadjusted reporting for this instrument and confirms the association 
between age and gender for this dataset. 
In comparison to the younger cohort, older participants aged 23 years and over 
produced a lower adjusted RIPLS estimate by 0.01, although this association was not 
significant.  The adjusted IEPS regression produced an increase of 2.2 in the IEPS 
estimate for students aged 23 years and over, but this too was not significant. In 
contrast to this, the adjusted PIS analysis produced a statistically significant association 
for age with older participants producing an increase of 2 (p<0.001) in the regression 
estimate compared to younger 17-22 year olds from BL to post in 2014. In comparison 
with previous unadjusted analyses, the regression estimates RIPLS and IEPS remained 
non-significant. However the association between older participants and the regression 
estimates for PIS remained significant after adjustment, suggesting that after controlling 
for confounding factors, age, and more specifically older participants aged 23 years and 
older, became a significant predictor of higher PIS BL to post estimates in 2014.  
In comparison to the Podiatry course, only the Traditional Chinese medicine 
course produced a statistically significant increase of 3 (p=0.011) in the adjusted RIPLS 





After adjustment, the Occupational therapy course maintained a statistically 
significant increase of 5.6 in the estimate for IEPS BL to post (p<0.001). In comparison 
to its unadjusted estimate, the adjusted IEPS estimate for OT remained at a significance 
level of p<0.001. This suggests that even after adjusting for potential confounding co-
factors, belong to the Occupational therapy course remained a strong predictor of 
higher IEPS scores from BL to post in 2014. Adjustment for IEPS detected a new 
statistically significant association for the Paramedicine course with an IEPS estimate 
increase of 5.7 (p=0.039) for BL to post in 2014.  
Finally, the statistical associations identified for courses using unadjusted PIS 
estimates were maintained in the adjusted analysis. Compared to Podiatry, the 
statistically significant adjusted estimate for Traditional Chinese medicine was 1.2 
lower (p=0.033). Compared to the previous unadjusted analysis, the IEPS estimate for 
Traditional Chinese medicine decreased even further after adjustment and became 
statistically significant. Occupational therapy also maintained its association with PIS 
2014 BL to post estimates but in contrast produced a statistically significant increase in 
the estimate by 0.7 (p<0.001). As such, both the Traditional Chinese medicine course 
and Occupational therapy can be considered strong predictors of PIS estimates in the 
2014 dataset. 
When the time between BL to post was entered as a factor in the adjusted multivariate 
analysis, it maintained it statistical significance and the exact same increase in the 
regression estimate from baseline to post in 2014 for RIPLS by 5.4 (p<0.001), and IEPS 
by 2.6 (p=0.013).  In contrast, a statistically significant decrease in the regression 





2014 Unadjusted Baseline to Five Months Follow-up (PP) 
Table 6 reports the unadjusted and adjusted regression estimates for RIPLS, IEPS and 
PIS for 2014 from BL to 5MFU. Unadjusted results for the baseline to five month follow-
up for all measures are identical to those previously described for baseline to post 
because such results are based on univariate analyses for each co-factor - separately. As 
such there was no interaction with any other factor that would have changed these 
results. The only factor not considered previously is the change score for the period 
from baseline to five months for each of the measures.  
For RIPLS in 2014, the association of time and BL to 5MFU produced an increase in the 
RIPLS by 0.6 and a decrease in PIS by 1.2, but neither of these associations were 
statistically significant. Similarly, the variability from baseline to 5MFU in the 
unadjusted univariate analysis also produced an increase in the IEPS estimate by 6.4, 






Table 6: 2014 Baseline to 5 mths Mean changes in RIPLS, IEPS and PIS scores (PP) 
 
UNADJUSTED ADJUSTED
Coefficient [95% CI] p value Coefficient [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.203 [-.02, 2.43] 0.055 1.593 [.84, 2.35] <0.001
Course*
Podiatry REF REF
TCM 3.425 [2.14, 4.71] <0.001 4.399 [.91, 7.88] 0.013
PT -0.772 [-5.77, 4.23] 0.762 -0.303 [-5.01, 4.40] 0.900
OT -0.615 [-3.89, 2.66] 0.713 -0.948 [-5.99, 4.09] 0.713
SExSc -0.370 [-2.43, 1.69] 0.725 -0.097 [-2.04, 1.85] 0.922
Paramedicine -1.798 [-6.74, 3.14] 0.476 -1.711 [-7.26, 3.84] 0.545
Health Science** 1.003 [-3.26, 5.27] 0.645 0.978 [-1.99, 3.94] 0.518
Age
17-22 REF REF
23 + 0.110 [2.06, 2.28] 0.921 0.013 [-2.50, 2.53] 0.992
Time 
Baseline to 5 mths 0.621 [-1.38, 2.62] 0.543 0.786 [-2.66, 4.23] 0.655
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 3.302 [1.65, 4.96] <0.001 2.014 [-.90, 4.93] 0.176
Course*
Podiatry REF REF
TCM -4.206 [-11.21, 2.80] 0.239 0.823 [-8.53, 10.17] 0.863
PT 3.662 [-5.51, 12.84] 0.434 5.438 [-2.348, 13.22] 0.171
OT 6.426 [3.22, 9.63] <0.001 8.030 [4.22, 11.84] <0.001
SExSc -1.160 [-9.46, 7.14] 0.784 2.040 [-5.91, 9.99] 0.615
Paramedicine 5.504 [.48, 10.53] 0.032 9.071 [1.52, 16.63] 0.019
Health Science** 2.182 [-3.27, 7.63] 0.433 4.728 [-2.44, 11.90] 0.196
Age
17-22 REF REF
23 + 2.320 [-3.75, 8.39] 0.454 3.093 [-2.06, 8.24] 0.239
Time 
Baseline to 5 mths 6.375 [4.42, 8.34] <0.001 3.360 [-.66, 7.38] 0.101
Professional Identity Scale (PIS)
Male REF REF
Female 1.379 [.77, 1.99] <0.001 0.560 [.29, .83] <0.001
Course*
Podiatry REF REF
TCM -0.186 [-1.66, 1.29] 0.805 -1.673 [-2.30, -1.05] <0.001
PT -0.562 [-2.85, 1.72] 0.630 -0.374 [-2.39, 1.64] 0.715
OT 0.437 [.13, .74] 0.005 1.077 [-.05, 2.21] 0.062
SExSc -1.881 [-4.60, .83] 0.175 -0.566 [-4.38, 3.25] 0.771
1.676 [-.88, 4.23] 0.199 1.509 [-1.08, 4.10] 0.254
Health Science** -1.595 [-4.34, 1.15] 0.254 -0.764 [-3.18, 1.65] 0.534
Age
17-22 REF REF
23 + 2.263 [1.29, 3.24] <0.001 1.638 [1.31, 1.97] <0.001
Time 
Baseline to 5 mths -1.202 [-2.65, .25] 0.104 -2.210 [-2.71, -1.71] <0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, 
SExSc = Sports and exercise science





2014 Adjusted Baseline to Five Months Follow-up (PP) 
Adjusted RIPLS BL to 5MFU 2014 regression estimate for females in comparison 
to males increased by 1.6 and maintained the statistical significance observed in the 
unadjusted analysis. IEPS estimates lost their statistically significant association for 
gender after adjustment, with females producing an increase in the estimate by 2 
(p=0.176) for BL to 5MFU. PIS estimates were the only coefficients influenced by gender 
after adjustment, with females producing scores that were higher than males by 0.6 
(p<0.001).  The significance of this association remained strong even after adjustment 
confirming the predictive influence of gender in producing higher PIS coefficients for 
females in the 2014 BL to 5MFU dataset. 
In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted RIPLS estimate by 0.01 and a higher IEPS estimate by 2, but 
neither of these associations were statistically significant.  In contrast to this, a 
statistically significant association for age was detected in the adjusted analysis with 
older participants 23 years and over producing a higher PIS estimate by 1.6 (p<0.001) 
compared to younger 17-22 year olds in 2014 BL to 5MFU. In comparison with the 
previous unadjusted analysis, the regression estimates for RIPLS and IEPS with regards 
to the age co-factor remained non-significant. However the age effect on PIS estimates 
maintained after adjustment, confirming that even after adjusting for potential 
confounding factors, participants aged 23 years and over remained a strong predictor of 
higher PIS scores.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to 5MFU 2014 RIPLS regression estimates were detected only for 
Traditional Chinese medicine with an increase of 4.4 (p=0.013). No other statistical 





After adjustment, statistically significant increased were observed in the 2014 
IEPS BL to 5MFU estimates for Occupational therapy by 8 (p<0.001) and Paramedicine 
by 9.1 (p=0.019). These statistically significant associations were also observed in the 
univariate unadjusted analysis for IEPS, suggesting that even after adjusting for 
potential confounding co-factors, belonging to the OT and Paramedicine course 
remained a strong predictor of higher IEPS estimate scores from BL to 5MFU in 2014.  
Finally, there were changes observed in the adjusted PIS regression for BL to 
5MFU for 2014. After adjustment, a statistically significant decrease in PIS estimate was 
revealed for Traditional Chinese medicine by 1.7 (p<0.001)  Further, the significant 
association observed in the univariate unadjusted analysis, between PIS and 
Occupational therapy, diminished after adjustment suggesting that it was confounding.  
When the time between BL to 5MFU was entered as a factor in the adjusted multivariate 
analysis an increase of 0.8 in the RIPLS estimate occurred but this was not statistically 
significant.  An increase in the regression estimate of IEPS by 3.4 as also detected but 
this too was not significant. The previous significant association for IEPS from baseline 
to five months had diminished after adjustment. Finally a statistically significant 
decrease of 2.2 (p<0.001) in the adjusted PIS estimate was revealed from the BL to 










Coefficient [95% CI] p value Coefficient [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 2.046 [1.18, 2.91] <0.001 0.829 [-.83, 2.49] 0.328
Course*
Podiatry REF REF
TCM 1.713 [-.69, 4.11] 0.163 0.593 [-2.83, 4.02] 0.735
PT -1.777 [-3.96, .41] 0.111 -1.729 [-3.30, -.16] 0.031
OT 3.510 [.96, 6.06] 0.007 2.627 [.50, 4.75] 0.016
SExSc 0.122 [-.98, 1.23] 0.828 0.196 [-.54, .93] 0.601
Health Science** 2.124 [1.12, 3.13] <0.001 1.667 [.12, 3.21] 0.034
Age
17-22 REF REF
23 + 1.643 [.67, 2.61] 0.001 1.492 [-.26, 3.25] 0.096
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 0.533 [.53, .53] <0.001 1.377 [.92, 1.83] <0.001
Baseline x Condition 3 -1.642 [-1.64, -1.64] <0.001 -0.720 [-1.03, -.41] <0.001
Post x Condition 1 5.291 [5.29, 5.29] <0.001 5.291 [5.28, 5.29] <0.001
Post x Condition 2 5.437 [5.44, 5.44] <0.001 6.281 [5.83, 6.73] <0.001
Post x Condition 3 4.074 [4.07, 4.07] <0.001 4.996 [4.69, 5.31] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 2.621 [1.39, 3.85] <0.001 2.268 [1.17, 3.37] <0.001
Course*
Podiatry REF REF
TCM -4.698 [-8.59, -.80] 0.018 -11.242 [-14.86, -7.62]<0.001
PT 7.281 [-3.58, 18.14] 0.189 7.320 [-3.52, 18.16] 0.186
OT 6.517 [-2.13, 15.17] 0.140 3.021 [-4.94, 10.98] 0.457
SExSc 0.272 [-4.32, 4.86] 0.907 1.073 [-3.35, 5.50] 0.635
Health Science** -1.930 [-6.69, 2.83] 0.427 -2.593 [-6.89, 1.70] 0.237
Age
17-22 REF REF
23 + 1.842 [-1.92, 5.60] 0.337 3.807 [2.35, 5.26] <0.001
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 1.694 1.69, 1.69] <0.001 1.322 [.06, 2.58] 0.040
Baseline x Condition 3 -1.147 [-1.05, -1.15] <0.001 -1.120 [-2.26, .02] 0.054
Post x Condition 1 -5.899 [-5.90, -5.90] <0.001 -5.899 [-5.91, -5.90] <0.001
Post x Condition 2 -5.703 [-5.70, -5.70] <0.001 -6.076 [-7.34, -4.81] <0.001
Post x Condition 3 -8.307 [-8.31, 08.31] <0.001 -8.280 [-9.42, -7.14] <0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.086 [-1.10, 3.27] 0.331 1.676 [.72, 2.63] 0.001
Course*
Podiatry REF REF
TCM -3.867 [-8.97, 1.23] 0.137 -5.518 [-10.03, -1.01]0.017
PT 2.522 [-1.46, 6.50] 0.214 2.557 [-0.77, 5.88] 0.132
OT 2.971 [-1.13, 7.07] 0.156 1.660 [-2.58, 5.90] 0.443
SExSc 2.160 [1.07, 3.25] <0.001 2.089 [1.39, 2.79] <0.001
Health Science** -0.070 [-2.50, 2.36] 0.955 -1.332 [-3.60, .94] 0.25
Age
17-22 REF REF
23 + -0.052 [-1.06, .96] 0.920 1.937 [.88, 2.99] <0.001
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 -1.422 [-1.42, -1.42] <0.001 -1.962 [-2.99, -.94] <0.001
Baseline x Condition 3 0.224 [.22, .22] <0.001 0.064 [-.73, .86] 0.875
Post x Condition 1 0.464 [.46, .46] <0.001 0.464 [.45, .46] <0.001
Post x Condition 2 -0.435 [-.44, -.44] <0.001 -0.976 [-1.99, .05] 0.062
Post x Condition 3 -1.506 [-1.51, -1.51] <0.001 -1.666 [-2.46, -.87] <0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, 
SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses






Unadjusted and Adjusted mean Estimate Changes in RIPLS, IEPS, and PIS based on 
interaction of Time and Condition (PP) 
2013 Unadjusted and Adjusted Baseline to Post Regression Estimates for Sample 
Characteristics and Time x Condition Interactions for RIPLS, IEPS and PIS (PP) 
Table 7 reports on the unadjusted and adjusted regression estimates for sample 
characteristics and time x condition interactions in 2013 from baseline to post for the 
RIPLS, IEPS and PIS instruments. Unadjusted RIPLS, IEPS and PIS estimates for gender, 
age and course from BL to post in 2013 are identical to those previously described in 
Tables 3 and 4. This is because such results are based on separate univariate analyses 
for each co-factor. As such there was no potential interaction with other co-factor that 
would have changed these results. However a factor not yet investigated in the 
unadjusted analysis was the interaction between time and condition in RIPLS, IEPS and 
PIS estimates. The following section will first report on the unadjusted time x condition 
reports on the effect of this interaction on the 2013 baseline to post RIPLS, IEPS and PIS 
dataset and then describe the adjusted estimate results. 
2013 Unadjusted Baseline to Post Time x Condition Interactions for RIPLS, IEPS and PIS(PP) 
Using Baseline/Condition 1 as the point of reference, the unadjusted analysis of 
RIPLS produced an statistically significant increase in the Baseline/Condition 2 estimate 
by 0.5 (p<0.001), Post/Condition 1 estimate by 5.3 (p<0.001), Post/Condition 2 
estimate by 5.4 and an increase in the Post/Condition 3 estimate by 4.1 (p<0.001). In 
contrast, the univariate analysis produced a decrease in the Baseline/Condition 3 
estimate by 1.6 (p<0.001). Similarly for IEPS, all condition and time interactions 
produced significant association although the majority of these were for a decrease in 
the regression estimate. Compared to Baseline/Condition 1, an increase of 1.7 
(p<0.001) in the IEPS regression estimate was detected for the Baseline/Condition 2 





interactions at post intervention a decrease in the estimates was observed for Condition 
1 by 5.9 (p<0.001), Condition 2 by 5.7 (p<0.001), and Condition 3 by 8.3 (p<0.001).  
Baseline/Condition interactions were statistically significant for PIS. Compared 
to Baseline/Condition 1, the Baseline/ Condition 2 interaction produced a decrease of 
1.4 (p<0.001) in adjusted PIS estimates for 2013. Similarly, reduced estimates were also 
reported for post intervention interactions with Condition 2 by 0.4 (p<0.001) and 
Condition 3 by 1.5 (p<0.001).  In contrast, PIS estimates were increased in the 
univariate analysis for baseline interaction with Condition 3 (coefficient = 0.2, p<0.001) 
and the post interaction with Condition1 (coefficient=0.5, p<0.001).   
2013 Adjusted Baseline to Post Time x Condition Interactions for RIPLS, IEPS and PIS (PP) 
Adjusted RIPLS BL to post 2013 regression estimate for females in comparison to 
males increased by 0.8 and lost the statistically significant association observed in the 
unadjusted analysis. IEPS estimates maintained their statistically significant association 
for gender after adjustment, with females producing an increase in the estimate by 2.3 
(p<0.001) for BL to post in 2013. PIS estimates were also predicted by gender after 
adjustment, with females producing scores that were higher than males by 1.7 
(p=0.001).  Adjustment of IEPS and PIS scores produced regression estimates that were 
the same or more significant than those that were reported for the unadjusted analysis. 
This confirmed the predictive influence of gender in producing higher coefficients for 
females in the 2013 BL to post datasets for IEPS and PIS. This association is new from 
that previously reported in this chapter as this regression analysis included the 
condition and time interaction factor.   
In comparison to the younger cohort, older participants aged 23 years and over 





significant. In contrast to this, statistically significant associations for age  were detected 
in the adjusted analysis with older participants 23 years and over producing a higher  
IEPS estimate by 3.8 (p<0.001) and a higher PIS estimate by 1.9 (p<0.001) compared to 
younger 17-22 year olds in 2013 BL to post. In comparison with the previous 
unadjusted analysis, the regression estimates for RIPLS with regards to the age co-
factor lost its statistical significance after adjustment. However the multivariate analysis 
produced an increase in the regression estimate for both IEPS and PIS and resulted in a 
statistically significant effect for age. The confirmed that once confounding factors were 
accounted for through adjustment, the true predictive influence of age, specifically those 
aged 23 years and over, in increasing IEPS and PIS estimates was revealed.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to post 2013 RIPLS regression estimates were detected for Occupational 
therapy by 2.7 (p=0.016), and Health science by 1.7 (p=0.034). Both courses were also 
significant in the unadjusted regression suggesting that even after controlling for 
confounding factors, belonging to one of these two courses was a strong predictor of 
higher RIPLS score in 2013 from BL to post.  In contrast, a statistically significant 
decreased in the regression estimate by 1.7 (p=0.030) was detected for the 
physiotherapy course only after adjustment. The statistically significant association 
between unadjusted RIPLS and the Sports and exercise science course was diminished 
after adjustment suggesting that this association was confounding. 
After IEPS adjustment, the only statistically significant association that remained 
was with the Traditional Chinese medicine course with a reduction in the regression 
estimate of 11.2 (p<0.001), suggesting that belonging to the TCM course was a strong 





regression for BL to post 2013 dataset. After adjustment, statistically significant 
increases in PIS estimates were maintained only for Sports and exercise science by 2 
(p<0.001). For the Traditional Chinese medicine course, the adjusted multivariate 
analysis produced a decrease in the PIS estimate by 5.5 (p=0.017). Compared to the 
previous univariate analysis, after adjustment, the estimate for PIS was lower and more 
significant, revealing the strong predictive influence of the TCM course in producing 
lower PIS scores. These adjusted statistical associations for PIS suggest that 1. The 
Sports and exercise science course was a predictor of higher PIS scores and that 2. 
Traditional Chinese medicine was associated with lower PIS scores. 
Condition x Time Interactions after adjustment for RIPLS IEPS and PIS 2013 Baseline to 
post 
Using Baseline/Condition 1 as the point of reference, the adjusted analysis of 
RIPLS produced an statistically significant increase in the Baseline/Condition 2 estimate 
by 1.4 (p<0.001), Post/Condition 1 estimate by 5.3 (p<0.001), Post/Condition 2 
estimate by 6.3 and an increase in the Post/Condition 3 estimate by 5 (p<0.001). In 
contrast, the univariate analysis produced a decrease in the Baseline/Condition 3 
estimate by 0.7 (p<0.001). Similarly for IEPS, all condition and time interactions 
produced significant association although the majority of these were for a decrease in 
the regression estimate. Compared to Baseline/Condition 1, an increase of 1.3 
(p=0.040) in the IEPS regression estimate was detected for the Baseline/Condition 2 
and a decrease in the estimate by 1.1 (p=0.054) for Baseline/Condition3. For 
interactions at post intervention a decrease in the estimates was observed for Condition 





Compared to Baseline/Condition 1, only three of the time interactions with 
intervention conditions were statistically significant for PIS.  Statistically significant 
decreases in adjusted PIS estimates were observed for Baseline interactions with 
Condition 2 by 2 (p<0.001) and the post-intervention interaction with Condition 3 by 
1.7 (p<0.001).  In contrast to this, a statistically significant increase of 0.5 was detected 
for the adjusted PIS at post-intervention for Condition 1 (p<0.001).  
 
Figure 3: 2013 Baseline to Post Condition 1 Adjusted Regressions Estimates for RIPLS, 






















Figure 4: 2013 Condition 2 Adjusted Baseline to Post Regressions Estimates for RIPLS, 
IEPS and PIS (PP) 
 
 
Figure 5: 2013 Condition 3 Adjusted Baseline to Post Regressions Estimates for RIPLS, 
IEPS and PIS (PP) 
 
Figures 3, 4 and 5 report of the changes in adjusted RIPLS, IEPS and PIS estimates from 































estimate from baseline to post. In contrast, IEPS estimates decreased from baseline to 
post in all conditions. For PIS, there was slight increase for Conditions 1 (0 to0.5) and 2 
(-2 to -1). For Condition 3, there was a decrease in the PIS post intervention regression 
estimate in 2013.  
2013 Unadjusted and Adjusted Baseline to 5MFU Regression Estimates for Sample 
Characteristics and Time x Condition Interactions for RIPLS, IEPS and PIS (PP) 
Table 8 reports on the per protocol, unadjusted and adjusted regression 
estimates for sample characteristics and time x condition interactions in 2013 from 
baseline to 5MFU for the RIPLS, IEPS and PIS instruments. Unadjusted RIPLS, IEPS and 
PIS estimates for gender, age and course from BL to 5MFU in 2013 are identical to those 
previously described in Tables 3, 4 and 7. Table 8 reports the additional results of 
analysis including the interaction between time and condition as a co-factor not yet 
investigated. The following section will first report on the unadjusted time x condition 
reports on the effect of this interaction on the 2013 baseline to 5MFU - RIPLS, IEPS and 





Coefficient [95% CI] p value Coefficient [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 2.046 [1.18, 2.91] <0.001 0.263 [-.67, 1.20] 0.581
Course*
Podiatry REF REF
TCM 1.713 [-.69, 4.11] 0.163 2.926 [2.00, 3.85] <0.001
PT -1.777 [-3.96, .41] 0.111 -1.363 [-3.33, .61] 0.175
OT 3.510 [.96, 6.06] 0.007 3.791 [.28, 7.31] 0.035
SExSc 0.122 [-.98, 1.23] 0.828 0.456 [-.63, 1.54] 0.412
Health Science** 2.124 [1.12, 3.13] <0.001 2.429 [1.80, 3.05] <0.001
Age
17-22 REF REF
23 + 1.643 [.67, 2.61] 0.001 0.069 [-.98, 1.12] 0.898
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 0.533 [.53, .53] <0.001 1.626 [1.12, 2.13] <0.001
Baseline x Condition 3 -1.642 [-1.64, -1.64] <0.001 -0.672 [-1.17, -0.18] 0.008
5mth x Condition 1 5.454 [5.45, 5.45] <0.001 5.127 [4.40, 5.85] <0.001
5mth x Condition 2 4.347 [4.35, 4.35] <0.001 4.684 [4.07, 5.30] <0.001
5mth x Condition 3 2.158 [2.16, 2.16] <0.001 1.847 [1.22, 2.47] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 2.621 [1.39, 3.85] <0.001 1.872 [-2.28, 6.03] 0.377
Course*
Podiatry REF REF
TCM -4.698 [-8.59, -.80] 0.018 -7.063 [-11.18, -2.95] 0.001
PT 7.281 [-3.58, 18.14] 0.189 10.464 [-6.40, 27.32] 0.224
OT 6.517 [-2.13, 15.17] 0.140 4.994 [-4.98, 14.97] 0.326
SExSc 0.272 [-4.32, 4.86] 0.907 2.903 [-6.90, 12.70] 0.561
Health Science** -1.930 [-6.69, 2.83] 0.427 -3.227 [-6.50, .05] 0.053
Age
17-22 REF REF
23 + 1.842 [-1.92, 5.60] 0.337 6.302 [3.85, 8.75] <0.001
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 1.694 [1.69, 1.69] <0.001 0.896 [-.78, 2.58] 0.296
Baseline x Condition 3 -1.147 [-1.15, -1.15] <0.001 -1.595 [-3.29, .10] 0.065
5mth x Condition 1 8.538 [8.54, 8.54] <0.001 7.214 [6.21, 8.22] <0.001
5mth x Condition 2 9.288 [9.29, 9.29] <0.001 5.824 [2.71, 8.94] <0.001
5mth x Condition 3 4.913 [4.91, 4.91] <0.001 3.080 [1.26, 4.90] 0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.086 [-1.10, 3.27] 0.331 1.141 [-.25, 2.53] 0.107
Course*
Podiatry REF REF
TCM -3.867 [-8.97, 1.23] 0.137 -5.051 [-12.55, 2.45] 0.187
PT 2.522 [-1.46, 6.50] 0.214 3.359 [-.57, 7.28] 0.094
OT 2.971 [-1.13, 7.07] 0.156 2.860 [-2.93, 8.65] 0.333
SExSc 2.160 [1.07, 3.25] <0.001 3.721 [1.52, 5.92] 0.001
Health Science** -0.070 [-2.50, 2.36] 0.955 1.213 [-1.93, 4.36] 0.449
Age
17-22 REF REF
23 + -0.052 [-1.06, .96] 0.920 2.012 [1.15, 2.88] <0.001
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 -1.422 [-1.42, -1.42] <0.001 -2.081 [-3.35, -.81] 0.001
Baseline x Condition 3 0.224 [.22, .22] <0.001 -0.002 [-1.05, 1.04] 0.997
5mth x Condition 1 2.138 [2.14, 2.14] <0.001 2.099 [1.56, 2.64] <0.001
5mth x Condition 2 -2.696 [-2.70, -2.70] <0.001 -2.978 [-4.11, -1.85] <0.001
5mth x Condition 3 -2.059 [-2.06, -2.06] <0.001 -1.916 [-3.02, -.81] 0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, 
SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses





2013 Unadjusted Baseline to 5MFU Time x Condition Interactions for RIPLS, IEPS and PIS 
(PP) 
Using Baseline/Condition 1 as the point of reference, all unadjusted analyses for 
RIPLS between time and condition produced statistically significant RIPLS estimates. 
The majority of these interactions produced increases in the regression estimate. Of 
these, there were increases in the regression estimate for the baseline interaction with 
Condition 2 (coeff =0.5, 95% CI .53, .53, p<0.001) and the five month interactions with 
Condition 1 (coeff =5.5, 95% CI 5.45, 5.45, p<0.001), Condition 2 (coeff =4.3, 95% CI 
4.35, 4.35, p<0.001) and Condition 3 (coeff =2.2, 95% CI 2.16, 2.16, p<0.001).   Only one 
decrease in the regression estimate was detected for the Baseline and Condition 3 
interaction (coeff=-1.6, 95% CI -1.64, -1.64, p<0.001). Similarly for IEPS, all condition 
and time interactions produced significant associations when compared to the IEPS for 
Condition 1 at baseline. Increases in the regression estimates were observed for 
Baseline interactions with Condition 2 (coeff=1.7, 95% CI 1.69, 1.69, p<0.001), and five 
month follow-up interactions with Condition 1 (coeff=8.5, 95% CI 8.54, 8.54, p<0.001), 
Condition 2 (coeff=9.3, 95% CI 9.29, 9.29, p<0.001) and Condition 3 (coeff=4.9, 95% CI 
4.91, 4.91, p<0.001). In contrast, a decrease was detected for the Baseline interaction 
with Condition 3 (coeff=-1.1, 95% CI -1.15, -1.15, p<0.001).  
Compared to the Baseline/Condition 1 interaction as a point of reference, 
increases in the PIS regression estimates were identified for the Baseline interaction 
with Condition 3 (coeff=0.2, 95% CI .22, .22, p<0.001) and the five month interaction 
with Condition 1 (coeff=2.1, 95% CI 2.14, 2.14, p<0.001). In contrast, decreases in the 
regression estimates were detected for the baseline interaction with Condition 2 





Condition 2 (coeff=-2.7, 95% CI -2.70, -2.70, p<0.001), and Condition 3 (coeff=-2.1, 95% 
CI -2.06, -2.06, p<0.001). 
2013 Adjusted Baseline to Five Month Follow-up Adjusted Time x Condition Interactions for 
RIPLS, IEPS and PIS (PP) 
Adjusted RIPLS BL to 5MFU 2013 regression estimate for females in comparison 
to males increased by 0.3 and lost the statistically significant association observed in the 
unadjusted analysis. IEPS estimates also lost their statistically significant association for 
gender after adjustment, with females producing an increase in the estimate by 1.9 for 
BL to 5MFU in 2013. PIS estimates for females were higher than males by 1.1 but this 
association was also not significant. In summary, adjustment of RIPLS and IEPS scores 
diminished the statistical association detected in the unadjusted analysis suggesting 
that this co-factor effect was likely confounding. PIS scores was not significant in either 
unadjusted or adjusted analysis confirming that PIS scores were not influenced by 
gender in the 2013 baseline to five month follow-up dataset.  
In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted RIPLS estimate by 0.1 but the association was not 
significant. In contrast, adjusted multivariate analysis produced statistically significant 
increases in estimates for IEPS by 6.3 (p<0.001) and for PIS by 2 (p<0.001) for older 
students aged 23 years and over compared to the younger 17-22 year old group.  In 
comparison with the previous unadjusted analysis, the regression estimates for RIPLS 
became non-significant after adjustment suggesting that the age association on RIPLS 
estimates was confounding. However the multivariate analysis produced an increase in 
the regression estimate for IEPS and PIS and resulted in a statistically significant effect 





adjustment, the true predictive influence of age, specifically those aged 23 years and 
over, in increasing IEPS and PIS estimates was revealed.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to 5MFU 2013 RIPLS regression estimates were detected for Traditional 
Chinese medicine by 2.9 (p<0.001), Occupational therapy by 3.8 (p=0.035), and Health 
science by 2.4 (p<0.001). Occupational therapy and Health science were also significant 
in the unadjusted regression suggesting that even after controlling for potentially 
confounding co-factors, belonging to one of these two courses was a strong predictor of 
higher RIPLS score in 2013 from BL to 5MFU.  The significant association between 
Traditional Chinese medicine and RIPLS was revealed after adjustment. 
After IEPS adjustment, a statistically significant decrease in the regression 
estimates remained for Traditional Chinese medicine by 7.1 (p=0.001) compared to 
Podiatry. Adjustment of IEPS scores also revealed a decrease in the estimate for Health 
science by 3.2 (pp=0.053).  
Finally, the statistically significant increase in the PIS estimate remained after 
adjustment for the Sports and Exercise science course (adjusted coefficient=3.72, 
p=0.001) for BL to 5MFU 2013. This confirmed that even after adjustment for potential 
confounding co-factors, belonging to the Sports and exercise science course was a 
strong predictor of higher PIS estimates in 2013 BL to 5MFU.  
2013 Baseline to 5MFU Adjusted Time x Condition Interactions for RIPLS, IEPS and PIS 
All RIPLS and the majority of IEPS and PIS adjusted estimates for the interaction 





Using Baseline/Condition 1 as the point of reference, all adjusted analyses for 
RIPLS between time and condition produced statistically significant increases in the 
regression estimate for the baseline interaction with Condition 2 (coeff =1.6, 95% CI 
1.12, 2.13, p<0.001) and the five month interactions with Condition 1 (coeff =5.1, 95% 
CI 4.40, 5.85, p<0.001), Condition 2 (coeff =4.7, 95% CI 4.07, 5.30, p<0.001) and 
Condition 3 (coeff =1.8, 95% CI 1.22, 2.47, p<0.001).   Only one decrease in the 
regression estimate was detected for the Baseline and Condition 3 interaction (coeff=-
0.7, 95% CI -1.17, -0.18, p=0.008). This trend in adjusted estimates for RIPLS was the 
same produced in the unadjusted univariate analysis.  
For IEPS, all condition and five month follow-up interactions produced 
significant associations when compared to the IEPS for Condition 1 at baseline. 
Increases in the adjusted IEPS regression estimates were observed for 5MFU 
interactions with Condition 1 (coeff=7.2, 95% CI 6.21, 8.22, p<0.001), Condition 2 
(coeff=5.8, 95% CI 2.71, 8.94, p<0.001) and Condition 3 (coeff=3.1, 95% CI 1.26, 4.9, 
p=0.001). No statistically significant interactions were detected for baseline for IEPS 
2013 post to 5MFU.   
Compared to the PIS Baseline/Condition 1 interaction as a point of reference, 
decreases in the adjusted PIS regression estimates were identified for the majority of 
statistical associations, except for Condition 1 at five months which produced an 
increase of 2.1 (p<0.001). In contrast, significant decreases in the adjusted regression 
estimates were detected for the baseline interaction with Condition 2 (coeff=-2.1, 
p=0.001) and for 5 month follow-up interactions with Condition 2 (coeff=-3, 95% CI –





The permanency of these time x condition associations, particularly after 
adjustment, confirm the influence of the condition in predicting either a positive or 
negative effect on RIPLS, IEPS and PIS estimates.  
Figure 6: 2013 Baseline to Five Months Follow-Up Condition 1 Adjusted Regressions 
Estimates for RIPLS, IEPS and PIS (PP). 
 
Figure 7: 2013 Baseline to Five Months Follow-Up Condition 2 Adjusted Regressions 






































Figure 8: 2013 Baseline to Five Months Follow-Up Condition 3 Adjusted Regressions 
Estimates for RIPLS, IEPS and PIS (PP). 
 
Figures 6,7, and 8  report of the changes in adjusted RIPLS, IEPS and PIS estimates from 
baseline to five month follow-up (5MFU) after intervention in 2013. For all conditions, 
there was an increase in the RIPLS and IEPS estimates from baseline to 5MFU. PIS 
estimates from baseline to five months follow-up increased for Condition 1, but 



















   
UNADJUSTED ADJUSTED
Coefficient [95% CI] p value Coefficient [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.203 [-.02, 2.43] 0.055 1.098 [.61, 1.58] <0.001
Course*
Podiatry REF REF
TCM 3.425 [2.14, 4.71] <0.001 3.233 [2.21, 4.25] <0.001
PT -0.772 [-5.77, 4.23] 0.762 -0.868 [-.96, -.78] <0.001
OT -0.615 [-3.89, 2.66] 0.713 -1.023 [-3.75, 1.71] 0.463
SExSc -0.370 [-2.43, 1.69] 0.725 -0.257 [-1.08, .56] 0.540
Paramedicine -1.798 [-6.74, 3.14] 0.476 -1.859 [-1.89, -1.83] <0.001
Health Science** 1.003 [-3.26, 5.27] 0.645 0.572 [-.19, 1.33] 0.139
Age
17-22 REF REF
23 + 0.110 [-2.06, 2.28] 0.921 -0.032 [-.61, .54] 0.913
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 -0.703 [-.70, -.70] <0.001 -0.554 [-.60, -.51] <0.001
Baseline x Condition 3 0.427 [.43, .43] <0.001 0.394 [.32, .46] <0.001
Post x Condition 1 5.621 [5.62, 5.62] <0.001 5.621 [5.61, 5.62] <0.001
Post x Condition 2 5.251 [5.25, 5.25] <0.001 5.400 5.36, 5.44] <0.001
Post x Condition 3 5.142 [5.14, 5.14] <0.001 5.109 [5.04, 5.18] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 3.302 [1.65, 4.96] <0.001 1.766 [1.12, 2.41] <0.001
Course*
Podiatry REF REF
TCM -4.206 [-11.21, 2.80] 0.239 -4.812 [-16.42, 6.80] 0.416
PT 3.662 [-5.51, 12.84] 0.434 4.598 [2.18, 7.01] <0.001
OT 6.426 [3.22, 9.63] <0.001 5.728 [1.30, 10.15] 0.011
SExSc -1.160 [-9.46, 7.14] 0.784 0.155 [-4.06, 4.37] 0.942
Paramedicine 5.504 [.48, 10.53] 0.032 5.654 [-2.35, 13.66] 0.166
Health Science** 2.182 [-3.27, 7.63] 0.433 2.621 [-2.04, 7.28] 0.270
Age
17-22 REF REF
23 + 2.320 [-3.75, 8.39] 0.454 2.205 [-.94, 5.35] 0.169
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 -1.208 [-1.21, -1.21] <0.001 -0.783 [-.99, -.57] <0.001
Baseline x Condition 3 -1.245 [-1.24, -1.24] <0.001 -0.580 [-.61, -.55] <0.001
Post x Condition 1 3.031 [3.03, 3.03] <0.001 3.031 [3.02, 3.03] <0.001
Post x Condition 2 2.910 [2.91-2.91] <0.001 3.335 3.12, 3.55] <0.001
Post x Condition 3 -0.389 [-.39, -.39] <0.001 0.276 [.25, .30] <0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.379 [.77, 1.99] <0.001 1.006 [-.13, 2.14] 0.083
Course*
Podiatry REF REF
TCM -0.186 [-1.66, 1.29] 0.805 -1.395 [-2.70, -.09] 0.037
PT -0.562 [-2.85, 1.72] 0.630 -0.261 [-.90, .38] 0.426
OT 0.437 [.13, .74] 0.005 0.660 [.56, .76] <0.001
SExSc -1.881 [-4.60, .83] 0.175 -1.374 [-2.67, -.08] 0.038
Paramedicine 1.676 [-.88, 4.23] 0.199 1.784 [.72, 2.85] 0.001
Health Science** -1.595 [-4.34, 1.15] 0.254 -1.640 [-3.17, -.11] 0.036
Age
17-22 REF REF
23 + 2.263 [1.29, 3.24] <0.001 2.066 [1.69, 2.44] <0.001
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 0.612 [.61, .61] <0.001 0.817 [.70, .93] <0.001
Baseline x Condition 3 0.722 [.72, .72] <0.001 1.169 [.88, 1.46] <0.001
Post x Condition 1 -0.054 [-.05, -.05] <0.001 -0.054 [-.06, -.05] <0.001
Post x Condition 2 -0.976 [-.98, -.98] <0.001 -0.771 [-.89, -.65] <0.001
Post x Condition 3 -1.133 [-1.13, -1.13] <0.001 -0.686 [-.97, -.40] <0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, 
SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses





2014 Unadjusted and Adjusted Baseline to Post Regression Estimates for Sample 
Characteristics and Time x Condition Interactions for RIPLS, IEPS and PIS (PP) 
Table 9 reports on the unadjusted and adjusted regression estimates for sample 
characteristics and time x condition interactions in 2014 from baseline to post for the 
RIPLS, IEPS and PIS instruments. Unadjusted RIPLS, IEPS and PIS estimates for gender, 
age and course from BL to post in 2014 are identical to those previously described in 
Tables 5 and 6. This is because such results are based on separate univariate analyses 
for each co-factor. As such there was no potential interaction with other co-factor that 
would have changed these results. However a factor not yet investigated in the 
unadjusted analysis was the interaction between time and condition in RIPLS, IEPS and 
PIS estimates. The following section will first report on the unadjusted RIPLS, IEPS and 
PIS estimates based on the interaction of each of the three conditions at either baseline 
or post and then describe the adjusted estimate results. 
2014 Unadjusted Baseline to Post Time x Condition Interactions for RIPLS, IEPS and PIS 
(PP) 
Using Baseline/Condition 1 as the point of reference, all unadjusted analyses for 
RIPLS between time and condition produced statistically significant RIPLS estimates. 
The majority of these interactions produced increases in the regression estimate. Of 
these, there were increases in the regression estimate for the baseline interaction with 
Condition 3 (coeff =0.4, 95% CI .43, .43, p<0.001) and the post interactions with 
Condition 1 (coeff =5.6, 95% CI 5.62, 5.62, p<0.001), Condition 2 (coeff =5.3, 95% CI 
5.25, 5.25, p<0.001) and Condition 3 (coeff =5.1, 95% CI 5.14, 5.14, p<0.001).   Only one 
decrease in the regression estimate was detected for the Baseline and Condition 2 
interaction (coeff=-0.7, 95% CI -.70, -.70, p<0.001).  
Similarly for unadjusted IEPS, all condition and time interactions produced 





Increases in the regression estimates were observed only for Post interactions with 
Condition 1 (coeff=3, 95% CI 3.03, 3.03, p<0.001), and Condition 2 (coeff=2.9, 95% CI 
2.91, 2.91, p<0.001). Statistically significant decreases in the unadjusted IEPS estimates 
were detected in the Baseline interactions with Condition 2 (coeff=-1.2, 95% CI -1.21, -
1.21, p<0.001), Condition 3 (coeff=-1.2, 95% CI -1.24, -1.24, p<0.001),  and Post time 
interaction with Condition 3 (coeff=-0.4, 95% CI -.39, -.39, p<0.001), when compared to 
the Baseline x Condition 1 interaction reference point in 2014 baseline to post.    
Finally for PIS, all baseline and condition interactions also resulted in statistically 
significant estimates. There was an increase in unadjusted univariate PIS estimates at 
baseline for Condition 2 (coeff=0.6, 95% CI .61, .61, p<0.001) and Condition 3 
(coeff=0.7, 95% CI .72, .72, p<0.001) In contrast, there were statistically significant 
decreases in unadjusted PIS estimates for post intervention interactions with Condition 
1 (coeff=-0.05, 95% CI -.05, -.05, p<0.001). Condition 2 (coeff=-1, 95% CI -.98, -.98, 
p<0.001) and Condition 3 (coeff=-1.1, 95% CI -1.13, -1.13, p<0.001). 
2014 Adjusted Baselineto Post Time x Condition Interactions for RIPLS, IEPS and PIS (PP) 
Adjusted RIPLS BL to post 2014 regression estimate for females in comparison to 
males increased by 1.1 and became more statistically significant (p<0.001) compared to 
the unadjusted association. Similarly, the IEPS estimate for females remained higher 
than males by 1.8, and maintained its statistical significance (p<0.001) after adjustment. 
This confirmed the predictive influence of gender in producing higher coefficients for 
females in the 2014 BL to post datasets for RIPLS and IEPS. In contrast, the statistically 
significant increase in the female unadjusted PIS estimate diminished after adjustment, 
suggesting that the gender association with PIS scores was confounding in 2014 





In comparison to the younger cohort, older participants aged 23 years and over 
produced a lower adjusted RIPLS estimate by 0.03 but this association was not 
significant. The IEPS adjusted estimate for older students aged 23 years and over 
remained higher than the younger 17-22 year old group by an estimate of 2.2, but the 
statistical significance of this association was also not significant. In contrast, only the 
PIS estimate remained significantly predicted by age after adjustment, with participants 
23 years and over producing scores that were higher than younger students by 2.1 
(p<0.001) in the 2014 BL to Post dataset. 
In comparison with the previous unadjusted analysis, the regression estimates 
for RIPLS and IEPS with regards to the age co-factor both remained non-significant. 
However the multivariate analysis produced an increase in the regression estimate for 
PIS and maintained its statistically significant effect for age. This confirmed that age, 
and more specifically, older participants 23 years and over were a strong predictor of 
higher PIS estimates in 2014 BL to Post.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to post 2014 RIPLS regression estimates were detected only for the 
Traditional Chinese medicine course  by 3.2 (p<0.001). This association was also 
significant in the unadjusted analysis confirming that the predictive influence of the 
Traditional Chinese medicine course in increasing RIPLS scores remained even after 
adjustment for potential confounding factors. In contrast, a decrease in adjusted RIPLS 
regression estimates were detected for Physiotherapy by 0.9 (p<0.001) and 
Paramedicine by 1.9 (p<0.001). Physiotherapy and Paramedicine were not significant 
prior to adjustment suggesting that the adjustment process reducing potential 





After IEPS adjustment, the Occupational therapy course continued to produce a 
statistically significant increase in IEPS estimates by 5.7 (p=0.011) when compared to 
Podiatry in 2014 baseline to post. Further, the adjusted multivariate analysis also 
revealed the physiotherapy course as the only other cohort to produce statistically 
significant higher IEPS estimate by 4.6 (p<0.001) when compared to Podiatry in 2014 
baseline to post.  Further, the statistically significant estimate for Paramedicine detected 
in the unadjusted results diminished after adjustment suggesting that this association 
was most likely confounding.  These findings suggest that belonging to the Occupational 
therapy or Physiotherapy in the 2014 baseline to post period was a strong predictor of 
higher IEPS scores.  
Finally, there were changes observed in the adjusted PIS regression for BL to 
post 2014 dataset. After adjustment, statistically significant increases in PIS estimates 
were maintained only for Occupational therapy by 0.7 (p<0.001). However, the 
multivariate analysis revealed a statistically significant increase in the adjusted PIS 
estimate for Paramedicine by 1.8 (p=0.001) and statistically significant estimate 
decreases for Traditional Chinese medicine (coeff=1.4, p=0.037), Sports and exercise 
science (coeff=-1.4, p=0.038), and Health science (coeff=-1.6, p=0.036). Compared to the 
previous univariate analysis, the adjusted PIS estimate for Occupational therapy 
increased and became more significant confirming the stronger predictive influence of 
the Occupational therapy course in producing higher PIS estimates. Further the 
multivariate analysis revealed another four course associations that were statistically 
significant. This confirmed the presence of confounding co-factors and supported the 
need for the multivariate analysis in revealing the relationships between variables. 





All baseline and post interactions with Condition 1-3 produced statistically 
significant RIPLS, IEPS, and PIS estimates. The following reports the significant 
interactions detected. 
Using Baseline/Condition 1 as the point of reference, the majority of adjusted 
analyses for RIPLS between time and condition produced statistically significant 
increases in the regression estimate for the baseline interaction with Condition 3 (coeff 
=0.4, 95% CI .32, .46, p<0.001) and the post interactions with Condition 1 (coeff =5.6, 
95% CI 5.61, 5.62, p<0.001), Condition 2 (coeff =-0.6, 95% CI -.60, -.51, p<0.001) and 
Condition 3 (coeff =5.1, 95% CI 5.04, 5.18, p<0.001).   Only one decrease in the 
regression estimate was detected for the Baseline and Condition 2 interaction (coeff =-
0.6, 95% CI -.60, -.51, p<0.001). This trend in adjusted estimates for RIPLS was the same 
produced in the unadjusted univariate analysis for 2014 baseline to post.  
For IEPS, statistically significant increases in the regression estimates were 
observed for Post interactions with Condition 1 (coeff=3, 95% CI 3.02, 3.03, p<0.001), 
and Condition 2 (coeff=3.3, 95% CI 3.12, 3.55, p<0.001) and Condition 3 (coeff=0.3, 95% 
CI .25, .30, p<0.001). In contrast, a statistically significant decrease was observed for 
baseline interactions with Condition 2 (coeff=-0.8, 95% CI -.99, -.57, p<0.001) and 
Condition 3 (coeff=-0.6, 95% CI -.61, -.55, p<0.001) compared to Condition 1 at baseline 
in 2014. 
 
Compared to the PIS Baseline/Condition 1 interaction as a point of reference, 
increases in the adjusted PIS regression estimates were identified for the Baseline 





(coeff=1.2, 95% CI .88, 1.46, p<0.001). In contrast, decreases in the adjusted regression 
estimates were detected for post  interactions with Condition 1 (coeff=-0.1, 95% CI -.06, 
-.05, p<0.001), Condition 2 (coeff=-0.8, 95% CI -.89, -.65, p<0.001), and Condition 3 
(coeff=-0.7, 95% CI -.97, -.40, p<0.001). This trend in adjusted estimates for PIS was the 
same produced in the unadjusted univariate analysis for 2014 baseline to post. 
 
Figure 9: 2014 Baseline to Post Condition 1 Adjusted Regressions Estimates for RIPLS, 























Figure 10: 2014 Baseline to Post Condition 2 Adjusted Regressions Estimates for RIPLS, 
IEPS and PIS (PP) 
 
Figure 11: 2014 Baseline to Post Condition 3 Adjusted Regressions Estimates for RIPLS, 
IEPS and PIS (PP). 
 
Figures 9, 10, and 11 report on the changes in adjusted RIPLS, IEPS and PIS estimates 






























the RIPLS and IEPS estimates from baseline to post. For PIS, there was a decrease in the 







Coefficient [95% CI] p value Coefficient [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.203 [-.02, 2.43] 0.055 1.496 [.95, 2.05] <0.001
Course*
Podiatry REF REF
TCM 3.425 [2.14, 4.71] <0.001 4.499 [1.90, 7.10] 0.001
PT -0.772 [-5.77, 4.23] 0.762 -0.255 [-2.61, 2.10] 0.832
OT -0.615 [-3.89, 2.66] 0.713 -0.859 [-6.17, 4.45] 0.751
SExSc -0.370 [-2.43, 1.69] 0.725 -0.166 [-2.04, 1.71] 0.862
Paramedicine -1.798 [-6.74, 3.14] 0.476 -1.388 [-3.13, .35] 0.118
Health Science** 1.003 [-3.26, 5.27] 0.645 0.751 [-1.37, 2.87] 0.487
Age
17-22 REF REF
23 + 0.110 [-2.06, 2.28] 0.921 0.050 [-.59, .68] 0.878
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 -0.703 [-.70, -.70] <0.001 -0.535 [-.54, -.53] <0.001
Baseline x Condition 3 0.427 [.43, .43] <0.001 0.428 [.42, .44] <0.001
5mth x Condition 1 1.266 [1.27, 1.27] <0.001 1.275 [-.73, 3.28] 0.212
5mth x Condition 2 1.222 [1.22, 1.22] <0.001 1.514 [-.99, 4.02] 0.237
5mth x Condition 3 -0.695 [-.69, -.69] <0.001 -0.529 [-2.77, 1.71] 0.643
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 3.302 [1.65, 4.96] <0.001 1.777 [.57, 2.98] 0.004
Course*
Podiatry REF REF
TCM -4.206 [-11.21, 2.80] 0.239 1.413 [.51, 2.32] 0.002
PT 3.662 [-5.51, 12.84] 0.434 5.842 [5.81, 5.87] <0.001
OT 6.426 [3.22, 9.63] <0.001 8.352 [7.24, 9.47] <0.001
SExSc -1.160 [-9.46, 7.14] 0.784 2.377 [2.16, 2.60] <0.001
Paramedicine 5.504 [.48, 10.53] 0.032 9.669 [9.28, 10.06] <0.001
Health Science** 2.182 [-3.27, 7.63] 0.433 4.804 4.10, 5.55] <0.001
Age
17-22 REF REF
23 + 2.320 [-3.75, 8.39] 0.454 3.170 [1.08, 5.26] 0.003
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 -1.208 [-1.21, -1.21] <0.001 -0.886 [-.91, -.86] <0.001
Baseline x Condition 3 -1.245 [-1.24, -1.24] <0.001 -0.563 [-.57, -.56] <0.001
5mth x Condition 1 4.224 [4.22, 4.22] <0.001 1.433 [.70, 2.17] <0.001
5mth x Condition 2 4.851 [4.85, 4.85] <0.001 2.386 1.34, 3.43] <0.001
5mth x Condition 3 6.633 [6.63, 6.63] <0.001 4.032 [2.83, 5.23] <0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.379 [.77, 1.99] <0.001 0.618 [-.07, 1.31] 0.080
Course*
Podiatry REF REF
TCM -0.186 [-1.66, 1.29] 0.805 -1.880 [-2.47, -1.29] <0.001
PT -0.562 [-2.85, 1.72] 0.630 -0.483 [-.85, -.12] 0.010
OT 0.437 [.13, .74] 0.005 0.955 [.15, 1.76] 0.020
SExSc -1.881 [-4.60, .83] 0.175 -0.715 [-.75, -.68] <0.001
Paramedicine 1.676 [-.88, 4.23] 0.199 1.514 [.52, 2.50] 0.003
Health Science** -1.595 [-4.34, 1.15] 0.254 -0.788 [-1.04, -.53] <0.001
Age
17-22 REF REF
23 + 2.263 [1.29, 3.24] <0.001 1.662 [.98, 2.34] <0.001
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 0.612 [.61, .61] <0.001 0.779 [.69, .86] <0.001
Baseline x Condition 3 0.722 [.72, .72] <0.001 1.052 [.94, 1.17] <0.001
5mth x Condition 1 -2.632 [-2.63, -2.63] <0.001 -3.420 [-3.78, -3.06] <0.001
5mth x Condition 2 0.762 [.76, .76] <0.001 0.026 [-.35, .41] 0.892
5mth x Condition 3 -0.259 [-.26, -.26] <0.001 -1.174 [-1.64, -.71] <0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, 
SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses





2014 Unadjusted and Adjusted Baseline to 5MFU Regression Estimates for Sample 
Characteristics and Time x Condition Interactions for RIPLS, IEPS and PIS (PP) 
Table 10 reports on the unadjusted and adjusted regression estimates for sample 
characteristics and time x condition interactions in 2014 from baseline to 5MFU for the 
RIPLS, IEPS and PIS instruments. Unadjusted RIPLS, IEPS and PIS estimates for gender, 
age and course from BL to 5MFU in 2014 are identical to those previously described in 
Tables 5, 6 and 9. Table 10 reports the additional results of analysis including the 
interaction between time and condition as a co-factor not yet investigated. The 
following section will first report on the unadjusted time x condition reports on the 
effect of this interaction on the 2014 baseline to 5MFU - RIPLS, IEPS and PIS dataset and 
then describe the adjusted estimate results. 
2014 Unadjusted Baseline to 5MFU Time x Condition Interactions for RIPLS, IEPS and PIS 
(PP) 
Using Baseline/Condition 1 as the point of reference, all unadjusted analyses for RIPLS 
between time and condition produced statistically significant RIPLS estimates. There 
were decreases in the unadjusted regression estimate for the baseline interaction with 
Condition 2 (coeff =-0.7, 95% CI -.70, -.70, p<0.001) and the five month interactions 
with Condition 3 (coeff =-0.7, 95% CI -.69, -.69, p<0.001). Increases in the regression 
estimate was detected for the Baseline and Condition 3 interaction (coeff= 0.4 , 95% CI 
.43, .43, p<0.001), and at five months follow-up for Condition 1 (coeff =1.3, 95% CI 1.27, 
1.27, p<0.001) and Condition 2 (coeff =1.2, 95% CI 1.22, 1.22, p<0.001).  
Similarly for IEPS, all condition and time interactions produced significant 
associations when compared to the IEPS for Condition 1 at baseline. Increases in the 
unadjusted IEPS regression estimates were observed for all the five month follow-up 
interactions with Condition 1 (coeff=4.2, 95% CI 4.22, 4.22, p<0.001), Condition 2 





p<0.001). A decrease was detected for the Baseline interaction with Condition 2 (coeff=-
1.2, 95% CI -1.21, -1.21, p<0.001) and Condition 3 (coeff=-1.2, 95% CI -1.24, -1.24, 
p<0.001) in the 2014 Baseline to 5MFU dataset.  
Compared to the Baseline/Condition 1 interaction as a point of reference, 
increases in the PIS regression estimates were identified for both Baseline interactions 
with Condition 2 (coeff=0.6, 95% CI .61, .61, p<0.001) and Condition 3 (coeff=0.7, 95% 
CI .72, .72, p<0.001) and the five month follow-up estimate for Condition 2 (coeff=0.8, 
95% CI .76, .76, p<0.001) . In contrast, decreases in the regression estimates were 
detected for five month follow-up interactions with Condition 1 (coeff=-2.6, 95% CI -
2.63, -2.63, p<0.001), and Condition 3 (coeff=-0.3, 95% CI -.26, -.26, p<0.001). 
2014 Adjusted Baseline to Five month Follow-up Time x Condition Interactions for RIPLS, IEPS 
and PIS (PP) 
Adjusted RIPLS BL to 5MFU 2014 regression estimate for females in comparison 
to males increased by 1.5 and became statistically significant (p<0.001).  The IEPS 
adjusted estimate for gender also increased by 1.8 for females, maintaining its 
significance (p=0.004).  Only the PIS estimate for gender lost its statistical significance 
after adjustment, with females producing an estimate that was higher than males by 0.6. 
This confirmed the predictive influence of gender in producing higher RIPLS and IEPS 
coefficients for females in the 2014 BL to 5MFU dataset.  
In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted RIPLS estimate by 0.05 but this association was not 
significant. In contrast, the IEPS estimates for 2014 baseline for 5MFU, produced a 
statistically significant higher estimate of 3.2 (p=0.003) for older students aged 23 years 
and over.  Similarly, a statistically significant association was sustained for age, with 





compared to the younger 17-22 year old group. In comparison with the previous 
unadjusted analysis, the regression estimates for RIPLS with regards to the age co-
factor remained non-significant. However the multivariate analysis for IEPS and PIS 
produced the statistically significant effect for age and that those aged 23 years and 
over, produced higher IEPS and PIS estimates in the 2014 BL to 5MFU dataset.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to 5MFU 2014 RIPLS regression estimate was sustained for Traditional 
Chinese medicine only (coeff = 4.5, p=0.001). This suggests that even after controlling 
for potentially confounding co-factors, belonging to this course was a strong predictor 
of higher RIPLS score in 2014 from BL to 5MFU.   
After adjustment, compared to Podiatry, all courses produced statistically 
significant increases in IEPS regression estimates. More specifically IEPS adjusted 
estimate increases were detected in Traditional Chinese medicine by 1.4 (p=0.002), 
Physiotherapy by 5.8 (p<0.001), Occupational therapy by 8.4 (p<0.001), Sports and 
exercise science by 2.4, Paramedicine by 9.7 (p<0.001) and Health science by 4.8 
(p<0.001).  In comparison to previous analyses, only Occupational therapy and 
Paramedicine were significant in the unadjusted univariate analysis for 2014 BL to five 
months.    
Similarly the multivariate analysis produced PIS regression estimates that were 
significant for all courses. After adjustment, statistically significant increases in PIS 
estimates were maintained for Occupational therapy by 1 (p=0.020) and Traditional 
Chinese medicine by 1.3 (p=0.013). Statistically significant increases were also detected 
for Paramedicine by 1.5 (p=0.003). Adjustment of PIS scores also revealed statistically 





(p<0.001), Physiotherapy by 0.5 (p=0.010), Sports and exercise science by 0.7 
(p<0.001) and Health science by 0.8 (p<0.001).  
2014 Baseline to 5MFU Adjusted Time x Condition Interactions for RIPLS, IEPS and PIS 
All adjusted baseline and five month follow-up interactions with Condition 1-3 
produced statistically significant RIPLS, IEPS and PIS estimates. The following is a 
report of the significant interactions detected for 2014 Baseline to 5MFU dataset. 
Using Baseline/Condition 1 as the point of reference, adjusted analyses for RIPLS 
between time and condition produced a statistically significant decrease in the 
regression estimate for the baseline interactions with Condition 2 (coeff =-0.5, 95% CI -
.54, -.53, p<0.001) and an increase in Condition 3 (coeff =0.4, 95% CI .42, .44, p<0.001).  
Similarly for IEPS, all condition and time interactions produced significant 
associations when compared to the IEPS for Condition 1 at baseline. Increases in the 
regression estimates were observed only in the five month follow-up interactions with 
Condition 1 (coeff=1.4, 95% CI .70, 2.17, p<0.001), Condition 2 (coeff=2.4, 95% CI 1.34, 
3.34, p<0.001) and Condition 3 (coeff=4, 95% CI 2.83, 5.23, p<0.001). A decrease was 
detected for the Baseline interaction with Condition 2 (coeff=-0.9, 95% CI –.91, -.86, 
p<0.001) and Condition 3 (coeff=-0.6, 95% CI -.57, -.56, p=0.001). This trend in the 
estimates was also produced in the univariate unadjusted analysis. 
Compared to the PIS Baseline/Condition 1 interaction as a point of reference, 
increases in the adjusted regression estimates were identified only for the Baseline 
interaction with Condition 2 (coeff= 0.8, 95% CI .69, .86, p<0.001) and Condition 3 
(coeff=1.1, 95% .94, 1.17, p<0.001). In contrast, decreases in the adjusted regression 





3.4, 95% CI -3.78, -3.06, p<0.001), and Condition 3 (coeff=-1.2, 95% CI -1.64, -.71, 
p<0.001). No statistical association was found for the five months interaction with 
Condition 2.  
The permanency of significance levels for these ‘time by condition’ interactions 
on regression estimates, particularly after adjustment, confirmed the influence of these 
conditions in predicting either the positive or negative effect on RIPLS, IEPS and PIS 
scores.  
 
Figure 12: 2014 Baseline to Five Months Follow-Up Condition 1 Adjusted Regression 




















Figure 13: 2014 Baseline to Five Months Follow-Up Condition 2 Adjusted Regression 
Estimates for RIPLS, IEPS and PIS (PP) 
 
Figure 14: 2014 Baseline to Five Months Follow-Up Condition 3 Adjusted Regression 
Estimates for RIPLS, IEPS and PIS (PP) 
 
Figures 12, 13 and 14 report the changes in adjusted RIPLS, IEPS and PIS estimates from 
baseline to 5MFU after intervention in 2014. For Conditions 1 and 2, there was a 































3 produced a decrease in the regression estimate for this same time period. The IEPS 
regression estimates increased from baseline to follow-up for all conditions. In contrast, 




























































































Figure 15: Comparison of 2013 and 2014 Baseline to Post RIPLS, IEPS and PIS estimate 

























































































Figure 16: Comparison of 2013 and 2014 Baseline to 5MFU RIPLS, IEPS and PIS 






















Table 11: Summary of Per Protocol 2013 and 2014 Statistically Significant Associations for RIPLS, IEPS and PIS by Sample 






RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS
Gender Y Y Y Y Y Y
Age Y Y Y
Course Y Y Y Y Y Y Y Y
Abbreviations: RIPLS=Readiness for Interprofesional Learning Scale; IEPS=Interdisciplinary Education Perception Scale; PIS=Professional Identity Scale
Y= statistically significant association (alpha < 0.05)
2013 2014









S = statistically significant; NS= not statistically significant 
RIPLS=Readiness for Interprofessional Learning Scale; IEPS=Interdisciplinary Education Perception Scale; PIS=Professional Identity Scale 
Courses: OT=Occupational therapy, PT=Physiotherapy, SES=Sports and Exercise Science, HS=Health Science, TCM=Traditional Chinese medicine, Para=Paramedicine 
Age: 23+ yrs= participants 23 years and over 
Baseline to Post= effect of time from baseline to post on RIPLS, IEPS and PIS estimates 
 
 
 2013 Baseline to Post 2013 Baseline to 5 mths Follow-up 2014 Baseline to Post 2014 Baseline to 5 mths Follow-up 
 Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted 
 RIPLS IEPS PIS RIPL
S 
IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPL
S 
IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS 
Gender Compared to Males 
Females S S NS NS S S S S NS NS NS NS NS S S NS NS S S S S S NS S 
Age Compared to 17-22yr olds 
23+ yrs S NS NS NS S S S NS NS NS S S NS NS S NS NS S NS NS S NS NS S 
Course Compared to Podiatry 
TCM NS S NS NS S S NS S NS S S NS S NS NS S NS S S NS NS S NS S 
PT NS NS NS S NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
OT S NS NS S NS NS S NS NS S NS NS NS S S NS S S NS S S NS S NS 
SExSc NS NS S NS NS S NS NS S NS NS S NS NS NS NS NS NS NS NS NS NS NS NS 
Paramed Not included in this data set NS S NS NS S NS NS S NS NS S NS 
Health Sc S NS NS S NS NS S NS NS S NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
Time   
Baseline to 
post 
S S NS S S NS N/A S S S S S S N/A 
Baseline to 
5 mths 
N/A S S NS S S NS N/A NS S NS NS NS S 







S = statistically significant; NS= not statistically significant 
RIPLS=Readiness for Interprofessional Learning Scale; IEPS=Interdisciplinary Education Perception Scale; PIS=Professional Identity Scale 
Courses: OT=Occupational therapy, PT=Physiotherapy, SES=Sports and Exercise Science, HS=Health Science, TCM=Traditional Chinese medicine, Para=Paramedicine 
Age: 23+ yrs= participants 23 years and over 
Condition x Time =effect of time from baseline to post and baseline to 5 months on RIPLS, IEPS and PIS estimates for each condition   
B = Baseline, P=Post, FU=5 month Follow-up, C = Condition
 2013 Baseline to Post 2013 Baseline to 5 mths Follow-up 2014 Baseline to Post 2014 Baseline to 5 mths Follow-up 
 Unadjusted 
 





IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS 
Gender Compared to Males 
Females S S NS NS S S S S NS NS NS NS NS S S S S NS NS S S S S NS 
Age Compared to 17-22yr olds 
23+yrs S NS NS NS S S S NS NS NS S S NS NS S NS NS S NS NS S S S S 
Course Compared to Podiatry 
TCM NS S NS NS S S NS S NS S S NS S NS NS S NS S S NS NS S S S 
PT NS NS NS S NS NS NS NS NS NS NS NS NS NS NS S S NS NS NS NS NS S S 
OT S NS NS S NS NS S NS NS S NS NS NS S S NS S S NS S S NS S S 
SExSc NS NS S NS NS S NS NS S NS NS S NS NS NS NS NS S NS NS NS NS S S 
Paramed Not included in this data set NS S NS S NS S NS S NS NS S S 
Health Sc S NS NS S NS NS S NS NS S S NS NS NS NS NS NS S NS NS NS NS S S 
Condition 
x Time 
Compared to Baseline/Condition 1 
B/C2 S S S S S S S S S S NS S S S S S S S S S S S S S 
B/C3 S S S S S NS S S S S NS  S S S S S S S S S S S S 
















P/C2 S S S S S NS S S S S S S 



















S S S NS S S 
FU/C2 S S S S S S S S S NS S NS 
FU/C3 S S S S S S S S S NS S S 
















Randomised Controlled Study 
Intention to Treat Analysis (ITT) Results 
Sample Characteristics in 2013 and 2014 
Table 1 reports the frequency of responses and sample characteristics of groups 
allocated to Intervention Conditions 1-3 who completed the RIPLS, IEPS and PIS surveys 
in 2013 and 2014. A total of 697 completed the 3 surveys (N=242 in 2013; N=455 in 
2014) and with imputation of data for ITT analysis using the last value carried forward 
method, this count was sustained for both post and follow up data points. The increase 
in sample size for 2014 was partly attributed to the introduction of a new Paramedicine 
course in that year. 
In each year there were slightly more females (2013 N=130 (54%), 2014 N = 262 
(58%)) than males. Of participants that completed the 2013 surveys, most were from 
Sports and exercise science (35%), followed by Health science (comprising of Health 
promotion, Therapeutic recreation and Health service management - 24%) and then 
Occupational therapy (16%), Physiotherapy (11%) and Podiatry (10%). Traditional 
Chinese medicine participants represented only 3% of the 2013 group. The 
representation of courses was similar in 2014, however in this year participants from 
the Paramedicine course were also included in the study. As such, Sports and exercise 
science (27%), Health science (23%) and Occupational therapy (16%) remained the top 
3 courses represented in 2014. This was then followed by Paramedicine (14%), 
Physiotherapy (11%), Podiatry (9%), and Traditional Chinese medicine (2%). The 






Count  Mean (SD) p value Count  Mean (SD) p value Count  Mean (SD) p value
Cohen d [95% CI] Cohen d [95% CI] Cohen d [95% CI]
Male 112 64.57 (6.37) 112 69.35 (6.60) 112 66.46 (8.20)
Female 130 65.89 (8.26) 130 71.8 (8.00) 130 69.39 73.29)
Total 242 65.28 (7.46) -.178; [-.43, .08} 0.170 242 70.67 (7.47) -.332 -.58, -.08 0.011 242 69.43 (8.47) .008 [-.24, .26] 0.948
Course*
Podiatry 25 64.32 (7.60) 25 69.96 (8.19) 25 66.88 (3.18)
TCM 8 66.89 (7.63) 8 70.13 (11.51) 8 66.63 (6.65)
PT 26 62.63 (8.66) 26 67.81 (6.34) 26 69.08 (8.30)
OT 39 67.15 (9.33) 39 72.97 (6.93) 39 70.10 (8.20)
SExSc 85 64.67 (6.62) 85 69.93 (6.49) 85 68.8 (10.46)
Health Science**59 66.27 (6.31) 59 71.83 (8.30) 59 71.49 (6.86)
Total 242 65.28 (7.46) .034 .00, .07 0.148 242 70.67 (7.47) .042 .00, .08 0.072 242 69.43 (8.47) .031 .00, .07 0.192
Age
17-22 216 65.14 (7.69) 216 70.38 (7.50) 216 69.48 (8.60)
23 + 26 66.43 (5.17) 26 73 (6.92) 26 68.96 (7.44)
Total 242 65.28 (7.46) -.173 -.58, .23 0.407 242 70.67 (7.47) -.351 -.76, .06 0.092 242 69.43 (8.47) .061 -.35, .47 0.768
Male 112 69.36 (19.09) 112 60.63 (9.84) 112 73.52 (13.04)
Female 130 70.62 (16.67) 130 63.65 (9.49) 130 73.51 (14.70)
Total 242 70.04 (17.800 -.071 -.32, .18 0.582 242 62.25 (9.75) -.312 -.57, -.06 0.016 242 73.51 (13.93) <.001 [-.25, .25] 0.996
Course*
Podiatry 25 69.04 (20.64) 25 61.32 (7.97) 25 66.24 (10.73)
TCM 8 60.63 (15.77) 8 51.38 (10.28) 8 74.75 (8.19)
PT 26 78.12 (10.67) 26 65.46 (8.44) 26 80.58 (11.50)
OT 39 73.49 (15.39) 39 66.46 (8.77) 39 78.85 (11.26)
SExSc 85 70.61 (13.85) 85 61.39 (9.53) 85 76.25 (5.77)
Health Science**59 65.07 (23.51) 59 61.17 (10.39) 59 65.85 (20.66)
Total 242 70.04 (17.80) .057 .00, .11 0.016 242 62.25 (9.75) .090 .02, .15 <0.001 242 73.51 (13.93) .168 .08, .24 <0.001
Age
17-22 216 69.66 (18.40) 216 62.34 (9.72) 216 73.79 (13.92)
23 + 26 73.15 (11.50) 26 61.54 (10.21) 26 71.23 (14.11)
Total 242 70.04 (17.80) -.196 -.60, .21 0.346 242 62.25 (9.75) .082 -.33, .49 0.694 242 73.51 (13.93) .183 -.22, .59 0.378
Male 112 43.27 (5.48) 112 42.04 (6.19) 112 39.34 (4.06)
Female 130 44.38 (5.27) 130 43.97 (5.75) 130 40.74 (5.51)
Total 242 43.87 (5.39) -.208 -.46, .05 0.108 242 43.07 (6.02) -.325 -.58, -.07 0.013 242 40.09 (4.93) -.286 [-.54, -.03] 0.028
Course*
Podiatry 25 42.52 (5.28) 25 42.80 (6.05) 25 36.88 (6.19)
TCM 8 38.75 (7.38) 8 38.88 (5.46) 8 35.38 (8.03)
PT 26 44.27 (5.18) 26 44.65 (4.52) 26 41.54 (4.43)
OT 39 45.69 (4.94) 39 45.56 (5.03) 39 43.36 (5.97)
SExSc 85 44.91 (4.70) 85 43.41 (5.87) 85 38.87 (1.50)
Health Science**59 42.25 (5.66) 59 40.93 (6.64) 59 41.05 (4.86)
Total 242 43.87 (5.39) .091 .02, .15 <0.001 242 43.07 (6.02) .083 .02, .14 <0.001 242 40.09 (4.93) .186 .09, .26 <0.001
Age
17-22 216 43.84 (5.39) 216 43.03 (6.12) 216 40.12 (4.85)
23 + 26 44.08 (5.51) 26 43.42 (5.21) 26 39.85 (5.65)
Total 242 43.87 (5.39) -.043 -.45, .36 0.835 242 43.07 (6.02) -.065 -.47, .34 0.755 242 40.09 (4.93) .055 -.35, .46 0.789
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses
Professional Identity Scale (PIS)
effect sizeeffect sizeeffect size
POSTBASELINE 5 MTH FOLLOW UP 
Readiness for Interprofessional Learning Scale (RIPLS)
Interdisciplinary Education Perception Scale (IEPS)







Count  Mean (SD) effect size p value Count  Mean (SD) effect size p value Count  Mean (SD) effect size p value
Cohen d [95% CI] Cohen d [95% CI] Cohen d [95% CI]
Readiness for Interprofessional Learning Scale (RIPLS)
Male 193 65.16 (8.60) 193 70.80 (10.38) 193 60.36 (7.73)
Female 262 66.40 (8.53) 262 71.73 (9.22) 262 61.78 (10.09)
Total 455 65.87 (8.57) -.145 -.33, .04 0.127 455 71.34 (9.73) -.096 -.28, .09 0.314 455 61.18 (9.18) -.155 -.34, .03 0.104
Course*
Podiatry 39 66.74 (8.82) 39 71.46 (8.90) 39 49.44 (10.02)
TCM 7 70.73 (7.99) 7 73.86 (5.30) 7 46 (0)
PT 51 65.63 (10.49) 51 70.35 (10.36) 51 46 (0)
OT 71 64.58 (10.39) 71 71.83 (8.48) 71 67.11 (8.51)
SExSc 121 65.72 (6.67) 121 71.34 (11.22) 121 64.53 (3.58)
Paramedicine 62 64.77 (9.41) 62 69.5 (10.95) 62 61 (2.37)
Health Science** 104 67.05 (7.41) 104 72.37 (7.98) 104 66.20 (4.68)
Total 455 65.87 (8.57) .016 .00 , .03 0.292 455 71.34 (9.73) .010 .00, .02 0.605 455 61.18 (9.18) .659 .61, .69 <0.001
Age
17-22 360 65.73 (8.12) 360 71.34 (9.58) 360 61.17 (9.07)
23 + 95 66.40 (10.12) 95 71.33 (10.36) 95 61.21 (9.62)
Total 455 65.87 (8.57) -.078 -.30, .15 0.498 455 71.34 (9.73) .002 -.22, .23 0.989 455 61.18 (9.18) -.004 -.23, .22 0.969
Interdisciplinary Education Perception Scale (IEPS)
Male 193 70.18 (18.28) 193 72.35 (16.66) 193 72.76 (8.77)
Female 262 72.99 (16.25) 262 75.27 (14.42) 262 74.72 (10.89)
Total 455 71.80 (17.18) -.164 -.35, .02 0.084 455 74.03 (15.46) -.189 -.38, -.00 0.046 455 73.89 (10.08) -.195 -.38, -.01 0.040
Course*
Podiatry 39 67.51 (17.45) 39 73.82 (15.21) 39 70.82 (14.02)
TCM 7 71 (13.25) 7 63.29 (19.99) 7 79 (0)
PT 51 72.04 (17.78) 51 76.65 (11.34) 51 79 (0)
OT 71 75.10 (15.76) 71 77.58 (16.59) 71 78.38 (10.39)
SExSc 121 68.30 (19.04) 121 70.89 (14.43) 121 72.05 (9.57)
Paramedicine 62 76.89 (15.52) 62 75.56 (15.09) 62 68.26 (6.62)
Health Science** 104 72.12 (15.69) 104 73.86 (16.89) 104 74.61 (10.66)
Total 455 71.80 (17.18) .034 .00, .06 0.015 455 74.03 (15.46) .031 .00 , .06 0.027 455 73.89 (10.08) .124 .06 , .17 <0.001
Age
17-22 360 70.91 (17.71) 360 73.84 (15.08) 360 73.41 (10.13)
23 + 95 75.14 (14.59) 95 74.74 (16.91) 95 75.68 (9.73)
Total 455 71.80 (17.18) -.247 -.47, -.02 0.032 455 74.03 (15.46) -.058 -.28, .17 0.616 455 73.89 (10.08) -.226 -.45, .00 0.056
Professional Identity Scale (PIS)
Male 193 44.02 (5.67) 193 41.94 (7.35) 193 37.37 (5.90)
Female 262 44.63 (5.85) 262 43.83 (6.48) 262 39.20 (7.26)
Total 455 44.37 (5.76) -.105 -.29, .08 0.270 455 43.03 (6.92) -.275 -.46, -.09 0.004 455 38.43 (6.77) -.272 -.46, -.09 0.004
Course*
Podiatry 39 44.62 (5.08) 39 44.03 (6.02) 39 37.49 (8.56)
TCM 7 43.43 (4.86) 7 44.14 (4.14) 7 43 (0)
PT 51 43.75 (6.38) 51 43.33 (7.02) 51 43 (0)
OT 71 45.21 (6.43) 71 44.61 (6.31) 71 41.21 (8.65)
SExSc 121 43.94 (5.28) 121 41.36 (6.90) 121 35.72 (5.49)
Paramedicine 62 45.77 (5.50) 62 46.13 (5.61) 62 37.65 (6.10)
Health Science** 104 43.73 (5.94) 104 41.43 (7.61) 104 37.94 (6.33)
Total 455 44.37 (5.78) .018 .00 , .03 0.241 455 43.03 (6.92) .066 .02, .10 <0.001 455 38.43 (6.77) .132 .07 , .18 <0.001
Age
17-22 360 44.00 (5.87) 360 42.46 (6.98) 360 37.90 (6.81)
23 + 95 45.76 (5.20) 95 45.19 (6.27) 95 40.43 (6.23)
Total 455 44.37 (5.78) -.306 -.53, -.08 0.008 455 43.03 (6.92) -.400 -.63, -.17 <0.001 455 38.43 (6.77) -.378 -.61, -.15 0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses
BASELINE POST 5 MTH FOLLOW UP 





RIPLS, IEPS and PIS Mean Score Comparisons by Sample Characteristics (ITT) 
Tables 1 and 2 report the mean, standard deviation, effect size and confidence 
intervals and probability statistic for baseline, post and 5 month follow up sample 
characteristics for RIPLS, IEPS, and PIS in 2013 and 2014.  
Gender 
Results reported in Tables 1 and 2 indicate the presence of gender differences in 
RIPLS, IEPS and PIS, with females having consistently higher mean scores than males in 
2013 and 2014 at baseline, after intervention (post) and at 5 months follow-up. In Table 
1, the 2013 mean baseline scores for females for RIPLS (Mean=65.9), IEPS (Mean=70.6) 
and PIS (Mean=44.4) were higher than males, but these differences did not achieve 
statistical significance. This trend was repeated in post intervention scores, however at 
this measurement point, female produced statistically significantly higher RIPLS 
(Mean=71.8, p=0.01, d= -.33), IEPS (Mean=63.7, p=0.02, d= -.31) and PIS (Mean=44, 
p=0.01, d= -.33) mean scores than males. At five month follow-up, scores remained 
higher for females but statistical significance was only maintained for PIS (p=0.03, d= -
.29). 
In 2014, females again produced higher mean scores for all measures. At 
baseline, female RIPLS (Mean=66.4), IEPS (Mean=73) and PIS (Mean=44.6) scores were 
higher compared to males. This gender difference was repeated in female RIPLS 
(Mean=71.7), IEPS (Mean=75.3) and PIS (Mean=43.8) post intervention and also at 
follow-up (RIPLS mean= 61.8, IEPS Mean=74.7, PIS Mean=39.2). However, this gender 
difference was only significant for IEPS post (Mean=75.3, p=0.05) and IEPS follow-up 





(Mean=39.2, p=0.004) scores. There were no statistical differences in gender observed 
at baseline in 2014. There were also no gender differences observed in the RIPLS.  
Longitudinal trend in mean scores based on gender 
Trends over time from baseline to post intervention to follow-up at five months 
varied for gender and instrument. In 2013, RIPLS mean scores for females at baseline 
were 65.9, then 71.8 after intervention and then 69.4 at follow-up. For the IEPS, female 
mean scores went from 70.6 at baseline, down to 63.7 post intervention and then up to 
73.51 at follow up. Finally PIS scores for females commenced at 44.4 at baseline, then 44 
at post intervention and then down to 40.7 at follow up. In 2014 RIPLS female scores 
were 66.4 at baseline, 71.7 at post intervention 61.8 at follow-up. Similarly for IEPS, 
baseline female scores were 73, then 75.3 at post intervention and then 75 at follow-up 
and for PIS, females produced a baseline mean of 44.6, and then 43.8 at post 
intervention and then 39.2 at follow up.  
For males, RIPLS baseline scores in 2013 were 64.6, then up to 69.4 after 
intervention and then down to 66.5 at follow-up. For IEPS scores, the baseline mean for 
males was 69.4, then at 60.6 after intervention and then up to 73.5 at follow-up. In 
2014, the mean baseline RIPLS score for males was 65.2, then up to 70.8 post 
intervention and then back down to 60.4 at five months follow up. IEPS mean scores for 
males also started low at 70.2, then up to 72.4 after intervention and then stayed up at 
72.8. Finally the PIS mean score for males in 2014 at baseline was 44, down to 42 and 

































Figure 1: Comparison of 2013 and 2014 RIPLS, IEPS and PIS mean scores based on 





For RIPLS, the general trend for both females and males was that there was an 
increase from baseline to post intervention mean scores and then a decrease at five 
months follow-up. In 2014, this decrease was below the baseline mean RIPLS scores. 
For IEPS score based on gender were different in 2013 and 2014. In 2013, IEPS mean 
scores decreased after intervention, and then increased above baseline levels at five 
months follow-up. In contrast, 2014 IEPS scores increased after intervention and then 
stayed stable close to the post intervention level. For PIS mean scores in 2013 and 2014, 
the consistent trend was that mean score dropped from baseline to post intervention 
and then decreased even further at follow-up. 
Age 
In 2013, the mean RIPLS scores for those aged 23 years and older was higher at baseline 
(Mean=66.4) and immediately after intervention (Mean=73), but at five months follow-
up, the younger 17-22 year old participants produced higher RIPLS mean score 
(Mean=69.5). In 2014, the mean scores of those aged 17-22 years at baseline 
(Mean=65.7), post intervention (Mean=71.3) and follow-up (Mean=61.2) were almost 
identical to those from the 23 years and older group (Baseline Mean=66.4, Post 
Mean=71.3, Follow-up Mean=61.2). There were no statistical differences for these age 
differences in RIPLS means for 2013 or 2014. 
For IEPS scores, in 2013 mean scores for the 23 years and older group was higher at 
baseline (Mean=73.2), but then the younger group of 17-22 year olds produced higher 
mean scores after intervention (Mean=62.3) and at five months follow-up (Mean=73.8). 
None of these changes in IEPS scores based on age were significant. In 2014, the older 
23 plus year group consistently produced the highest IEPS mean score at baseline 





differences in IEPS scores based on age were statistically different at baseline(p=0.032) 
and follow-up (p=0.056).  
In 2013, the mean PIS score for those aged 23 years at baseline (Mean=44.1), post 
intervention (Mean=43.4) and follow-up (Mean=40) was almost identical to those of the 
younger age group (Baseline Mean=43.8, Post mean=43, Follow-up Mean=40.1). As such 
there was no statistical difference detected. In 2014 however, Mean PIS score 
differences between the two different age categories were produced with those aged 23 
years and older, producing statistically significantly higher PIS means at baseline 
(Mean=45.8, p=0.008, d=-.31), post intervention (Mean=45.2, p<0.001, d=-.40) and at 
follow-up (Mean=40.4, p=0.001, d=-.38) compared to those aged 17-22 years.  
Longitudinal trend in mean scores based on age 
Trends over time from baseline to post intervention to follow-up at five months 
varied for age group and instrument. In 2013, RIPLS mean scores for those aged 17-22 
years at baseline was 65.1, then 70.4 after intervention and then 69.5 at follow-up. For 
the IEPS, the 17-22 year group scores went from 69.7 at baseline, down to 62.3 post 
intervention and then up to 73.8 at follow up. Finally PIS scores for this younger age 
group commenced at 43.8 at baseline, then 43 at post intervention and then down to 
40.1 at follow up. In 2014 RIPLS scores for 17-22 year olds were 65.7 at baseline, 71.3 at 
post intervention 61.2 at follow-up. Similarly for IEPS, baseline scores for this young age 
group were 70.9, then up to 73.8 at post intervention and then a slight drop to 73.4 at 
follow-up and for PIS, the baseline mean of 44, and then down to 42.5 at post 





For the group aged 23 years and older, RIPLS baseline scores in 2013 were 66.4, 
then up to 73 after intervention and then down to 69 at follow-up. For IEPS scores, the 
baseline mean for the older group was 73.2, then down to 61.5 after intervention and 
then up to 71.2 at follow-up. For PIS, mean scores for the older group were 44.1 at 
baseline, down to 43.4 at post and a further decrease to 39.9 at follow-up. 
In 2014, the mean baseline RIPLS score for the older group was 66.4, then up to 
71.3 post intervention and then back down to 61.2 at five months follow-up. Their IEPS 
mean scores started at 75.1, then down to 74.7 after intervention and then up to 75.7. 
Finally the PIS mean score for the 23 year plus age group in 2014 at baseline was 45.8, 
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Figure 2: Comparison of 2013 and 2014 RIPLS, IEPS and PIS mean scores based on age 





 Trends from baseline to post to follow-up based on age for RIPLS, IEPS and PIS 
mirrored the trends reported for gender. That is for RIPLS the general trend for both 
young and older students was that there was an increase from baseline to post 
intervention mean scores and then a decrease at five months follow-up. In 2014, this 
decrease was below the baseline mean RIPLS scores. This was the same pattern 
observed for gender. For IEPS scores based on age groups, there was a difference 
observed in 2013 and 2014 datasets. In 2013, IEPS mean scores decreased after 
intervention, and then increased above baseline levels at five months follow-up for the 
17-22 year age group only. In contrast, 2014 IEPS scores increased or stayed stable 
after intervention and. For PIS mean scores in 2013 and 2014, the consistent trend, 
replicating the PIS trend  observed for gender, in that the mean score dropped from 
baseline to post intervention and then decreased even further at follow-up. 
Courses 
The ANOVA analysis found that there was no significant difference in mean RIPLS 
scores between course groups in 2013. In contrast however, a statistical difference 
between course groups was observed in 2013 for the IEPS at baseline (p=0.016), post 
intervention (p<0.001), and at follow-up (p<0.001). A highly significant difference was 
also detected the PIS scores at all three timepoints (p<0.001).  There were some 
variations in the differences in mean scores between courses in 2014. For RIPLS, a 
statistical difference was only detected between courses at five months follow-up. For 
IEPS, there were statistical differences between courses at all three timepoints (baseline 
p=0.015, post p=0.027, follow-up p<0.001). Statistical mean differences were detected 
between mean PIS course at post intervention (p<0.001) and at 5 months follow-up 





purpose of this study was to study effects between groups over time, ie from baseline to 
post intervention and then at follow –up. 
Unadjusted and adjusted mean estimates in RIPLS, IEPS and PIS from baseline to post and 
baseline to five month (ITT) 
The testing and reporting of unadjusted (univariate) and adjusted (multivariate) 
analyses will assist in identifying the factors responsible for the greatest variability in 
RIPLS, IEPS and PIS mean scores within the time periods of  baseline to post 
intervention and from baseline to five months follow-up. The following sections will 
first describe the regression estimates for baseline to post for 2013 and 2014. This will 
then be followed by a reporting of the regression results from baseline to five months 
follow-up for both years. 
2013 Unadjusted Baseline to Post (ITT) 
Table 3 reports the unadjusted and adjusted regression estimates for RIPLS, IEPS and 
PIS for 2013 mean differences from baseline to post. Compared to males, the unadjusted 
regression estimate for females from baseline to post was higher by 1.2 for RIPLS, by 1.5 
for IEPS and by 1.4 for PIS. These mean differences were statistically significant only for 
RIPLS (p=0.008) and IEPS (p=0.036).  
Older students aged 23 years and over produced higher unadjusted estimates for RIPLS 
by 1.1 and PIS by 0.1; but lower scores for IEPS by 0.02, compared to younger 17-22 









Table 3: 2013 Baseline to Post Mean changes in RIPLS, IEPS and PIS scores (ITT) 
  
UNADJUSTED ADJUSTED
Mean change [95% CI] p value Mean change [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.247 [.33, 2.16] 0.008 0.918 [-.72, 2.55] 0.271
Course*
Podiatry REF REF
TCM 0.857 [-2.67, 4.39] 0.635 0.318 [-3.16, 3.80] 0.858
PT -0.549 [-2.14, 1.04] 0.499 -1.719 [-3.14, -.30] 0.017
OT 3.041 [1.22, 4.87] 0.001 2.565 [.45, 4.68] 0.017
SExSc 0.727 [.69, .77] <0.001 0.331 [-.58, 1.24] 0.477
Health Science** 2.810 [1.94, 3.68] <0.001 1.655 [.09, 3.22] 0.038
Age
17-22 REF REF
23 + 1.122 [-.09, 2.33] 0.070 1.65 [-.13, 3.43] 0.069
Time REF                      
Baseline to Post 5.387 [4.84, 5.93] <0.001 5.387 [4.84, 5.93] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 1.452 [.09, 2.81] 0.036 3.075 [2.66, 3.49] <0.001
Course*
Podiatry REF REF
TCM -3.139 [-3.62, -2.66] <0.001 -11.692 [-15.48, -7.90] <0.001
PT 9.185 [2.44, 15.93] 0.008 7.226 [-3.80, 18.25] 0.199
OT 7.483 [3.66, 11.30] <0.001 3.569 [-2.53, 9.67] 0.251
SExSc 3.795 [1.01, 6.58] 0.008 1.291 [-2.56, 5.14] 0.511
Health Science** -1.512 [-3.75, .73] 0.186 -2.936 [-7.45, 1.58] 0.202
Age
17-22 REF REF
23 + -0.023 [-3.12, 3.07] 0.989 3.513 [2.72, 4.31] <0.001
Time REF
Baseline to Post -7.785 [-9.79, -5.78] <0.001 -7.785 [-9.79, -5.78] <0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.390 [-.15, 2.93] 0.077 2.255 [1.01, 3.50] <0.001
Course*
Podiatry REF REF
TCM -3.088 [-7.06, .885] 0.128 -5.299 [-9.81, -.79] 0.021
PT 2.869 [-.58, 6.32] 0.103 2.068 [-1.93, 6.07] 0.311
OT 3.981 [1.65, 6.31] 0.001 2.16 [-1.18, 5.50] 0.205
SExSc 1.828 [.86, 2.80] <0.001 1.678 [.85, 2.51] <0.001
Health Science** 0.615 [-.96, 2.19] 0.444 -1.623 [-4.68, 1.43] 0.297
Age
17-22 REF REF
23 + 0.117 [-.80, 1.04] 0.803 1.486 [-.17, 3.14] 0.079
Time REF
Baseline to Post -0.793 [-2.13, .550] 0.247 -0.793 [-2.14, .55] 0.247
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science





In comparison to the Podiatry course, a significant increase in the unadjusted estimates 
were produced for those from Occupational therapy by 3 (p=0.001), Sports and exercise 
science by 0.7  (p<0.001) and Health science by 2.8 (p<0.001) for 2013 mean RIPLS 
scores differences from baseline to post. Significant increased were also detected in 
IEPS baseline to post estimates for Physiotherapy by 9.2 (p=0.008), Occupational 
therapy by 7.5 (p,0.001) and Sports and exercise science by 3.8 (p=0.008). In contrast, 
there was a significant decrease in IEPS estimates for Traditional Chinese medicine by 
3.1 (p<0.001). Compared to Podiatry, statistically significant PIS regression estimates 
for Occupational therapy increased by 4 (p=0.001) and Sports and exercise Science by 
1.8 (p<0.001) from baseline to post. 
When the time between baseline to post was entered as a factor in the univariate 
(unadjusted) regression analysis, it produced a statistically significant increase in the 
RIPLS estimate by 5.4 (p<0.001). A statistical association was also found for IEPS. 
However, the effect of time from baseline to post produced a decrease in the regression 
estimate of IEPS by 7.8 (p<0.001). There was no statistically significant association 
between time and PIS estimates from baseline to post.  
2013 Adjusted Baseline to Post 
After adjustment, The RIPLS regression estimate for females in comparison to males 
increased by 0.9; but the significant gender association identified in the unadjusted 
RIPLS results had diminished. IEPS scores maintained a statistically significant 
association for gender after adjustment, with females producing an increase in the 
estimate by 3.1(p<0.001) for baseline to post in 2013. PIS scores were also predicted by 
gender after adjustment, with females producing scores that were higher than males by 





In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted RIPLS estimate by 1.7 and PIS estimate by 1.5, but these 
associations were not significant. In contrast to this, the adjusted IEPS analysis 
produced a statistically significant association for age with older participants producing 
an increase of 3.5 (p<0.001) in the regression estimate compared to younger 17-22 year 
olds. In comparison with previously unadjusted analyses, the regression estimates 
RIPLS and PIS remained non-significant, despite the increase in the regression estimate 
after adjustment. However older participants increased the regression estimate for IEPS 
after adjustment, suggesting that after controlling for confounding factors, age, and 
more specifically older participants aged 23 years and older, became a significant 
predictor of higher IEPS baseline to post estimates in 2013.  
In comparison to the Podiatry course, statistically significant increases in adjusted 
baseline to post 2013 RIPLS regression estimates were detected for Occupational 
therapy by 2.6 (p=0.017) and Health Science by 1.7 (p=0.038). In contract, the 
Physiotherapy group produced a significant decrease in the RIPLS baseline to post 
estimate by 1.7 (p=0.017). The statistical increase for baseline to post estimates 
detected for Sports and Exercise Science in the unadjusted RIPLS analysis diminished 
after adjustment. Furthermore, only after adjustment did the decrease in the estimate 
for Physiotherapy strengthen and become statistically significant. This suggests that 
variability caused by the Sports and exercise group could have acted as a confounder 
and with adjustment the more appropriate associations were revealed. 
After adjustment, the TCM course produced a statistically significant decrease of 11.7 in 
the estimate for IEPS baseline to post (p<0.001). In comparison to its unadjusted 





statistical significance of this association was maintained. This suggests that even after 
adjusting for potential confounding co-factors, belong to the TCM course remained a 
strong predictor of lower IEPS scores from baseline to post in 2013. Previous significant 
results for Physiotherapy, Occupational therapy and Sports and exercise science, from 
the the unadjusted analysis, diminished after adjustment, and suggests that these 
associations were confounding. Finally, there were changes observed in the PIS 
regression baseline to post estimates for 2013 after adjustment. The adjusted Sports 
and exercise course maintained its association with PIS baseline to post estimates 
previously reported in the unadjusted results, produced a statistically significant 
increase in the estimate by 1.7 (p<0.001). Furthermore, the adjusted TCM course 
produced a further decrease in the regression estimate by 5.3. After adjustment, this 
association became statistically significant (p=0.021). These adjusted statistical 
associations confirm that 1. the TCM course is a predictor of lowering PIS estimates and 
the Sports and exercise science course was a strong predictor of increasing PIS 
estimates  from baseline to post in 2013. Interestingly the occupational therapy course 
lost it significant predictive influence on PIS estimates after adjustment, suggesting that 
this association was confounding.  
When the time between baseline to post was entered as a factor in the adjusted 
multivariate analysis, it maintained it statistical significance and the exact same 
increase in the regression estimate from baseline to post in 2013 for RIPLS, IEPS and 
PIS. These results were that: 1. a statistically significant increase in the RIPLS estimate 
by 5.4 (p<0.001); 2.  A statistically significant decrease in the regression estimate of 
IEPS by 7.8 (p<0.001); and 3. no statistically significant association between time and 





Table 4: 2013 Baseline to 5 mths Mean changes in RIPLS, IEPS and PIS scores (ITT) 
  
UNADJUSTED ADJUSTED
Mean change [95% CI] p value Mean change [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.247 [.33, 2.16] 0.008 -0.280 [-1.44, .88] 0.637
Course*
Podiatry REF REF
TCM 0.857 [-2.68, 4.39] 0.635 1.037 [-3.09, 5.16] 0.622
PT -0.548 [-2.14, 1.04] 0.499 0.229 [-.61, 1.07] 0.594
OT 3.041 [1.22, 4.87] 0.001 3.112 [1.12, 5.11] 0.002
SExSc 0.727 [.69, .77] <0.001 1.162 [1.01, 1.32] <0.001
Health Science** 2.810 [1.94, 3.68] <0.001 3.360 [2.28, 4.44] <0.001
Age
17-22 REF REF
23 + 1.122 [-.09, 2.33] 0.070 0.315 [-2.28, 2.92] 0.812
Time REF
Baseline to 5 mths 4.147 [2.80, 5.49] <0.001 4.147 [2.80, 5.49] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 1.452 [.09, 2.81] 0.036 2.398 [1.74, 3.06] <0.001
Course*
Podiatry REF REF
TCM -3.139 [-3.62, -2.66] <0.001 -1.868 [-5.45, 1.71] 0.306
PT 9.185 [2.44, 15.93] 0.008 12.131 [4.30, 19.97] 0.002
OT 7.483 [3.66, 11.30] <0.001 7.491 [3.44, 11.54] <0.001
SExSc 3.795 [1.01, 6.58] 0.008 6.205 [1.76, 10.65] 0.006
Health Science** -1.512 [-3.75, .73] 0.186 -2.836 [-6.08, .41] 0.087
Age
17-22 REF REF
23 + -0.023 [-3.12, 3.07] 0.989 2.226 [-.29, 4.75] 0.084
Time REF
Baseline to 5 mths 3.475 [-.32, 7.27] 0.073 3.475 [-.32, 7.27] 0.073
Professional Identity Scale (PIS)
Male REF REF
Female 1.390 [-.15, 2.93] 0.077 1.099 [.58, 1.61] <0.001
Course*
Podiatry REF REF
TCM -3.088 [-7.06, .885] 0.128 -3.508 [-8.40, 1.39] 0.16
PT 2.869 [-.58, 6.32] 0.103 3.434 [.71, 6.16] 0.014
OT 3.981 [1.65, 6.31] 0.001 4.299 [1.48, 7.12] 0.003
SExSc 1.828 [.86, 2.80] <0.001 2.432 [.84, 4.02] 0.003
Health Science** 0.615 [-.96, 2.19] 0.444 1.633 [-.27, 3.53] 0.092
Age
17-22 REF REF
23 + 0.117 [-.80, 1.04] 0.803 0.983 [.82, 1.15] <0.001
Time REF
Baseline to 5 mths -3.777 [-5.71, -1.84] <0.001 -3.777 [-5.71, -1.84] <0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science





2013 Unadjusted Baseline to Five Months Follow-up  (ITT) 
Table 4 reports the unadjusted and adjusted regression estimates for RIPLS, IEPS and 
PIS for 2013 mean differences from baseline to five month follow-up. Unadjusted 
results for the baseline to five month follow-up for all measures are identical to those 
previously described for baseline to post because such results are based on univariate 
analyses for each co-factor - separately. As such there was no interaction with any other 
factor that would have changed these results. The only factor not considered previously 
is the change score for the period from baseline to five months for each of the measures.  
For RIPLS, the association of time and baseline to five months follow-up produced a 
statistically significant increase in the RIPLS by 4.1 (p<0.001) and a decrease in PIS by 
3.8 (p<0.001). There was a reduction in the IEPS estimate produced in 2013 from 
baseline to post, but this association was not significant.  
2013 Adjusted Baseline to Five Months Follow-up (ITT) 
After adjustment, The RIPLS BL to 5MFU 2013 regression estimate for females in 
comparison to males decreased by 0.3 and lost the statistically significant association 
observed in the unadjusted analysis. IEPS scores maintained a statistically significant 
association for gender after adjustment, with females producing an increase in the 
estimate by 2.4(p<0.001) for BL to 5MFU. In comparison with the unadjusted analysis 
for IEPS, this association became stronger, with a higher estimate and a stronger p 
value. PIS scores were also predicted by gender after adjustment, with females 
producing scores that were higher than males by 1.1 (p<0.001).  The significance of this 
association also became stronger after adjustment. 
In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted RIPLS estimate by 0.3 and IEPS estimate by 2.2, but these 





produced a statistically significant association for age with older participants producing 
an increase of 1 (p<0.001) in the regression estimate compared to younger 17-22 year 
olds. In comparison with previously unadjusted analyses, the regression estimates for 
RIPLS and IEPS remained non-significant. However older participants increased the 
regression estimate for PIS after adjustment (0.1 to 1), suggesting that after controlling 
for confounding factors, age, and more specifically older participants aged 23 years and 
older, became a significant predictor of higher PIS BL to 5MFU estimates in 2013.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to 5MFU 2013 RIPLS regression estimates were detected for Occupational 
therapy by 3.1 (p=0.002), Sports and exercise science by 1.2 (p<0.001) and Health 
science by 3.4 (p=<0.001). All three courses were also significant in the unadjusted 
regression suggesting that even after controlling for confounding factors, belonging to 
one of these three courses were strong predictors of higher RIPLS score in 2013 from 
BL to 5MFU.  
After adjustment, statistically significant increased were observed in the 2013 
IEPS BL to 5MFU estimates for Physiotherapy by 12.1 (p=0.002), Occupational therapy 
by 7.5 (p<0.001) and Sports and exercise science by 6.2 (p=0.006). These statistically 
significant associations were also observed in the univariate unadjusted analysis for 
these courses, suggesting that even after adjusting for potential confounding co-factors, 
belonging to PT, OT or SExSc remained strong predictors of higher IEPS estimate scores 
from BL to 5MFU in 2013. The previous significant association detected for Traditional 
Chinese medicine in the unadjusted IEPS univariate analysis, diminished after 





Finally, there were changes observed in the PIS regression for BL to 5MFU for 
2013 after adjustment. After adjustment, statistically significant increases in PIS 
estimates were maintained for Occupational therapy by 4.3 (p=0.003) and for Sports 
and exercise course by 2.4 (p=0.003). Furthermore, the adjusted Physiotherapy course 
produced a further increase in the regression estimate by 3.4. After adjustment, this 
association became statistically significant (p=0.014). These adjusted statistical 
associations confirm that 1. the OT and SExSc courses are  predictors of higher PIS 
estimates and that 2. After adjustment of confounding co-factors, Physiotherapy too was 
identified as a course that predicted higher PIS estimate scores in 2013 from BL to 
5MFU.  
When the time between BL to 5MFU was entered as a factor in the adjusted 
multivariate analysis, it maintained the exact same regression estimate and significance 
level as that which was reported for the unadjusted univariate results. These results 
were that: 1. A statistically significant increase in the RIPLS estimate by 4.2 (p<0.001); 
2. A statistically significant decrease in the regression estimate of PIS by 3.8 (p<0.001); 
and 3. No statistically significant association between time and IEPS estimates from BL 






Table 5: 2014 Baseline to Post Mean changes in RIPLS, IEPS and PIS scores (ITT) 
  
UNADJUSTED ADJUSTED
Mean change [95% CI] p value Mean change [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.179 [.18, 2.18] 0.021 1.159 [-.09, 2.40] 0.068
Course*
Podiatry REF REF
TCM 1.148 [-1.27, 3.57] 0.353 2.959 [.43, 5.49] 0.022
PT -1.763 [-3.97, .45] 0.118 -1.042 [-5.53, 3.45] 0.649
OT 5.355 [3.70, 7.01] <0.001 -1.198 [-4.09, 1.70] 0.417
SExSc 4.880 [4.36, 5.40] <0.001 -0.286 [-1.55, .97] 0.656
Paramedicine 2.399 [-1.14, 5.94] 0.184 -2.209 [-7.00, 2.58] 0.366
Health Science** 6.232 [4.77, 7.70] <0.001 0.706 [-2.74, 4.15] 0.688
Age
17-22 REF REF
23 + 0.208 [-1.02, 1.44] 0.741 -0.012 [-2.63, 2.61] 0.933
Time REF
Baseline to Post 5.467 [4.67, 6.26] <0.001 5.467 [4.67, 6.26] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 2.576 [.84, 4.31] 0.004 1.783 [-.51, 4.08] 0.128
Course*
Podiatry REF REF
TCM 0.269 [-5.03, 5.57] 0.921 -4.579 [-12.95, 3.79] 0.284
PT 5.103 [-1.80, 12.01] 0.147 4.299 [-4.82, 13.41] 0.355
OT 6.261 [3.52, 9.00] <0.001 5.569 [3.13, 8.01] <0.001
SExSc -0.414 [-7.51, 6.68] 0.909 -0.154 [-7.88, 7.57] 0.969
Paramedicine 2.868 [-1.88, 7.62] 0.237 5.740 [.32, 11.16] 0.038
Health Science** 2.727 [-2.43, 7.88] 0.300 2.377 [-2.47, 7.23] 0.337
Age
17-22 REF REF
23 + 2.474 [-1.83, 6.78] 0.26 2.186 [-2.82, 7.20] 0.392
Time REF
Baseline to Post 2.233 [.37, 4.10] 0.019 2.233 [.37, 4.10] 0.019
Professional Identity Scale (PIS)
Male REF REF
Female 1.463 [.97, 1.95] <0.001 0.913 [.50, 1.33] <0.001
Course*
Podiatry REF REF
TCM 1.375 [.28, 2.47] 0.014 -1.373 [-2.01, -.74] <0.001
PT 1.250 [-.38, 2.88] 0.133 -0.277 [-2.53, 1.98] 0.809
OT 1.593 [1.32, 1.86] <0.001 0.653 [.29, 1.02] <0.001
SExSc -1.766 [-4.09, .55] 0.136 -0.934 [-3.55, 1.69] 0.485
1.076 [-1.65, 3.80] 0.439 1.700 [-1.31, 4.70] 0.268
Health Science** -1.010 [-3.23, 1.21] 0.372 -1.545 [-3.87, .78] 0.193
Age
17-22 REF REF
23 + 2.38 [1.80,  2.97} <0.001 1.941 [1.73, 2.15] <0.001
Time REF
Baseline to Post -1.34 [-2.61, -0.08} 0.037 -1.343 [-2.60, -.08] 0.037
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science





2014 Unadjusted Baseline to post (ITT) 
Table 5 reports the unadjusted and adjusted regression estimates for RIPLS, IEPS 
and PIS for 2014 from baseline to post. Compared to males, the unadjusted regression 
estimate for females from baseline to post was statistically significantly higher by 1.2 
for RIPLS (p=0.021), by 2.6 for IEPS (p=0.004) and by 1.5 for PIS (P<0.001). Older 
students aged 23 years and over produced higher unadjusted estimates for RIPLS by 
0.2, and for IEPS by 2.5, but these age associations were not statistically significant. In 
the 2014 BL to post dataset, older students also produced a higher PIS estimate of 2.4 
that was statistically significant (p<0.001).  
In comparison to the Podiatry course, a significant increase in the unadjusted 
estimates were produced for those from Occupational therapy by 5.4 (p<0.001), Sports 
and exercise science by 4.9 (p<0.001) and Health science by 6.2 (p<0.001) for 2014 
RIPLS estimates from BL to post. A statistically significant increase of 6.3 was also 
detected in unadjusted IEPS BL to post estimate for Occupational therapy (p<0.001). 
Similarly for unadjusted PIS estimates, a significant increase was detected for 
Traditional Chinese medicine by 1.4 (p=0.014) and Occupational therapy by 1.6 
(p<0.001). No other significant course associations were identified in the univariate 
analysis.  
When the time between BL to post for 2014 was entered as a factor in the 
univariate (unadjusted) regression analysis, it produced a statistically significant 
increase in the RIPLS estimate by 5.5 (p<0.001) and IEPS estimate by 2.2 (p=0.019). In 
contract a significant decrease of 1.3 (p=0.037) in the PIS estimate was detected for the 





2014 Adjusted Baseline to Post (ITT) 
After adjustment, The 2014 BL to post RIPLS regression estimate for females in 
comparison to males increased by 1.2; but the significant gender association identified 
in the unadjusted RIPLS results had diminished. The significant gender effect on IEPS 
univariate estimates also diminished after adjustment. This suggests that for the 2014 
baseline to post dataset, the gender effect on RIPLS and IEPS estimates as most likely 
confounding and variance in these two measures was most likely to be predicted by 
another co-factor. In contrast, the PIS estimate was predicted by gender after 
adjustment, with females producing scores that were higher than males by 1 (p<0.001).  
This association between gender and PIS in 2014 BL to post was also evident in the 
unadjusted reporting for this instrument and confirms the association between age and 
gender for this dataset. 
In comparison to the younger cohort, older participants aged 23 years and over 
produced a lower adjusted RIPLS estimate by 0.01, although this association was not 
significant.  The adjusted IEPS regression produced an increase of 2.2 in the IEPS 
estimate for students aged 23 years and over, but this too was not significant. In 
contrast to this, the adjusted PIS analysis produced a statistically significant association 
for age with older participants producing an increase of 1.9 (p<0.001) in the regression 
estimate compared to younger 17-22 year olds from BL to post in 2014. In comparison 
with previous unadjusted analyses, the regression estimates RIPLS and IEPS remained 
non-significant. However the association between older participants and the regression 
estimates for PIS remained significant after adjustment, suggesting that after controlling 
for confounding factors, age, and more specifically older participants aged 23 years and 





In comparison to the Podiatry course, only the Traditional Chinese medicine 
course produced a statistically significant increase of 3 (p=0.022) in the adjusted RIPLS 
estimates from BL to post in 2014. The statistically significant unadjusted estimates 
detected for Occupational therapy, Sports and exercise science and Health science 
diminished after adjustment, suggesting that these univariate associations were 
confounding.  
After adjustment, the Occupational therapy course maintained a statistically 
significant increase of 5.6 in the estimate for IEPS BL to post (p<0.001). In comparison 
to its unadjusted estimate, the adjusted IEPS estimate for OT remained at a significance 
of p<0.001. This suggests that even after adjusting for potential confounding co-factors, 
belong to the Occupational therapy course remained a strong predictor of higher IEPS 
scores from BL to post in 2014. Adjustment for IEPS detected a new statistically 
significant association for the Paramedicine course with an estimate increase of 5.7 
(p=0.038) for BL to post in 2014.  
Finally, the statistical associations identified for courses using unadjusted PIS 
estimates were maintained in the adjusted analysis. Compared to Podiatry, the 
statistically significant adjusted estimate for Traditional Chinese medicine was 1.4 
lower (p<0.001). Compared to the previous unadjusted analysis, while the association 
between PIS and TCM was positive for the univariate analysis it then became negative 
for the multivariate adjusted regression.  Occupational therapy also maintained its 
association with PIS 2014 BL to post estimates and produced a statistically significant 
increase in the estimate by 0.7 (p<0.001). As such, both the Traditional Chinese 
medicine course and Occupational therapy can be considered strong predictors of PIS 





When the time between BL to post was entered as a factor in the adjusted multivariate 
analysis, it maintained it statistical significance and the exact same increase in the 
regression estimate from baseline to post in 2014 for RIPLS by 5.5 (p<0.001), and IEPS 
by 2.2 (p=0.019).  In contrast, statistically significant decrease in the regression 
estimate of PIS by 1.3 (p<0.001) was detected.  
2014 Unadjusted Baseline to Five Months Follow-up (ITT) 
Table 6 reports the unadjusted and adjusted regression estimates for RIPLS, IEPS and 
PIS for 2014 from BL to 5MFU. Unadjusted results for the baseline to five month follow-
up for all measures are identical to those previously described for baseline to post 
because such results are based on univariate analyses for each co-factor - separately. As 
such there was no interaction with any other factor that would have changed these 
results. The only factor not considered previously is the change score for the period 
from baseline to five months for each of the measures.  
For RIPLS, the association of time and BL to 5MFU produced a statistically significant 
decrease in the RIPLS by 4.7 (p<0.001) and a decrease in PIS by 5.9 (p<0.001). In 
contrast, the variability from baseline to 5MFU in unadjusted univariate analysis, 










Mean change [95% CI] p value Mean change [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.179 [.18, 2.18] 0.021 0.855 [-.11, 1.82] 0.082
Course*
Podiatry REF REF
TCM 1.148 [-1.27, 3.57] 0.353 -0.063 [-3.22, 3.09] 0.969
PT -1.763 [-3.97, .45] 0.118 -1.967 [-3.35, -.58] 0.005
OT 5.355 [3.70, 7.01] <0.001 7.708 [5.57, 9.85] <0.001
SExSc 4.880 [4.36, 5.40] <0.001 7.507 [6.23, 8.78] <0.001
Paramedicine 2.399 [-1.14, 5.94] 0.184 4.846 [1.19, 8.50] 0.009
Health Science** 6.232 [4.77, 7.70] <0.001 8.613 [7.72, 9.51] <0.001
Age
17-22 REF REF
23 + 0.208 [-1.02, 1.44] 0.741 0.822 [-.35, 1.99] 0.169
Time REF
Baseline to 5 mths -4.693 [-5.43, -3.96] <0.001 -4.693 [-5.43, -3.96] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 2.576 [.84, 4.31] 0.004 1.330 [-.44, 3.10] 0.140
Course*
Podiatry REF REF
TCM 0.269 [-5.03, 5.57] 0.921 4.183 [-0.17, 8.54] 0.060
PT 5.103 [-1.80, 12.01] 0.147 6.933 [-2.22, 11.64] 0.004
OT 6.261 [3.52, 9.00] <0.001 7.585 [5.19, 9.98] <0.001
SExSc -0.414 [-7.51, 6.68] 0.909 1.895 [-3.67, 7.46] 0.505
Paramedicine 2.868 [-1.88, 7.62] 0.237 3.429 [-2.63, 9.49] 0.267
Health Science** 2.727 [-2.43, 7.88] 0.300 4.399 [-1.24, 10.04] 0.126
Age
17-22 REF REF
23 + 2.474 [-1.83, 6.78] 0.26 3.106 [.08, 6.13] 0.044
Time REF
Baseline to 5 mths 2.09 [1.06, 3.12] <0.001 2.090 [1.06, 3.12] <0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.463 [.97, 1.95] <0.001 0.62 [0.28, 0.96] <0.001
Course*
Podiatry REF REF
TCM 1.375 [.28, 2.47] 0.014 1.63 [0.19, 3.07] 0.027
PT 1.250 [-.38, 2.88] 0.133 2.98 [0.83, 5.12] 0.006
OT 1.593 [1.32, 1.86] <0.001 2.40 [1.61, 3.19] <0.001
SExSc -1.766 [-4.09, .55] 0.136 -0.35 [-3.59, 2.88] 0.832
1.076 [-1.65, 3.80] 0.439 0.85 [-2.32, 4.02] 0.600
Health Science** -1.010 [-3.23, 1.21] 0.372 0.05 [-2.75, 2.86] 0.971
Age
17-22 REF REF
23 + 2.38 [1.80, 2.97] <0.001 1.962556 [1.68, 2.24] <0.001
Time REF
Baseline to 5 mths -5.94 [-6.52,-5.36] <0.001 -5.94 [-6.52,-5.36] <0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science





2014 Adjusted Baseline to Five Months Follow-up (ITT) 
Adjusted RIPLS BL to 5MFU 2014 regression estimate for females in comparison 
to males decreased by 0.9 and lost the statistically significant association observed in 
the unadjusted analysis. IEPS estimates also lost their statistically significant association 
for gender after adjustment, with females producing an increase in the estimate by 1.3 
(p=0.140) for BL to 5MFU. PIS estimates were the only coefficients influenced by  
gender after adjustment, with females producing scores that were higher than males by 
0.6 (p<0.001).  The significance of this association remained strong even after 
adjustment confirming the predictive influence of gender in producing higher PIS 
coefficients for females in the 2014 BL to 5MFU dataset. 
In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted RIPLS estimate by 0.8 but this association was not 
significant. In contrast to this, statistically significant associations for age  were detected 
in the adjusted analysis with older participants 23 years and over producing a higher  
IEPS estimate by 3.2 (p=0.044) and a higher PIS estimate by 2 (p<0.001) compared to 
younger 17-22 year olds in 2014 BL to 5MFU. In comparison with the previous 
unadjusted analysis, the regression estimates for RIPLS with regards to the age co-
factor remained non-significant. However the multivariate analysis produced an 
increase in the regression estimate for IEPS but lowered the estimate for PIS, suggesting 
there was some other co-factor influence on the variability of these estimates, despite 
the age associations remaining significant. 
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to 5MFU 2014 RIPLS regression estimates were detected for Occupational 
therapy by 7.7 (p<0.001), Sports and exercise science by 7.5 (p<0.001), Paramedicine 





and exercise science and health science were also significant in the unadjusted 
regression suggesting that even after controlling for confounding factors, belonging to 
these courses was a strong predictor of higher RIPLS score in 2014 from BL to 5MFU. In 
contrast, Physiotherapy, in comparison to Podiatry, produced a statistically significant 
reduction of 2 (p=0.005). 
After adjustment, statistically significant increased were observed in the 2014 
IEPS BL to 5MFU estimates for Occupational therapy by 7.6 (p<0.001). This statistically 
significant association was also observed in the univariate unadjusted analysis for this 
course, suggesting that even after adjusting for potential confounding co-factors, 
belonging to the OT course remained a strong predictor of higher IEPS estimate scores 
from BL to 5MFU in 2014. Compared to Podiatry, Physiotherapy also produced an 
estimate increase of 6.9 after adjustment suggesting that the multivariate analysis 
reduced the confounding influence of other co-factors, allowing the statistically 
significant association between Physiotherapy and IEPS estimates to be revealed.  
Finally, there were changes observed in the adjusted PIS regression for BL to 
5MFU for 2014. After adjustment, statistically significant increases in PIS estimates 
were maintained for Traditional Chinese medicine by 1.6 (p=0.027) and Occupational 
therapy by 2.4 (p<0.001). The Physiotherapy course also produced an increase in the 
regression estimate by 3 (p=0.006) after adjustment for confounding co-factors, but this 
statistically significant association was not observed in the univariate analysis. 
These adjusted statistical associations confirm that 1. the TCM and OT courses are  
predictors of higher PIS estimates and that 2. After adjustment of confounding co-
factors, Physiotherapy too was identified as a course that predicted higher PIS estimate 





When the time between BL to 5MFU was entered as a factor in the adjusted multivariate 
analysis, it maintained the exact same regression estimate and significance level as that 
which was reported for the unadjusted univariate results. These results were that: 1. A 
statistically significant decrease in the RIPLS estimate by 4.7 (p<0.001); 2. A statistically 
significant decrease in the regression estimate of PIS by 6 (p<0.001); and 3. A 










Mean change [95% CI] p value Mean change [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.247 [.33, 2.16] 0.008 0.829 [-.83, 2.49] 0.327
Course*
Podiatry REF REF
TCM 0.857 [-2.67, 4.39] 0.635 0.598 [-2.85, 4.04] 0.734
PT -0.549 [-2.14, 1.04] 0.499 -1.735 [-3.30, -.17] 0.030
OT 3.041 [1.22, 4.87] 0.001 2.696 [.66, 4.73] 0.009
SExSc 0.727 [.69, .77] <0.001 0.214 [-.51, .94] 0.562
Health Science** 2.810 [1.94, 3.68] <0.001 1.67 [.13, 3.21] 0.034
Age
17-22 REF REF
23 + 1.122 [-.09, 2.33] 0.070 1.474 [-.26, 3.21] 0.096
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 0.533 [.53, .53] <0.001 1.386 [.95, 1.83] <0.001
Baseline x Condition 3 -1.642 [-1.64, -1.64] <0.001 -0.712 [-1.01, -.42] <0.001
Post x Condition 1 5.291 [5.29, 5.29] <0.001 5.291 [5.29, 5.29] <0.001
Post x Condition 2 5.437 [5.44, 5.44] <0.001 6.291 [5.85, 6.73] <0.001
Post x Condition 3 4.164 [4.16, 4.16] <0.001 5.094 [4.80, 5.39] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 1.452 [.09, 2.81] 0.036 2.910 [2.69, 3.13] <0.001
Course*
Podiatry REF REF
TCM -3.139 [-3.62, -2.66] <0.001 -11.267 [-14.73, -7.80] <0.001
PT 9.185 [2.44, 15.93] 0.008 7.236 [-4.03, 18.50] 0.208
OT 7.483 [3.66, 11.30] <0.001 3.730 [-2.02, 9.48] 0.203
SExSc 3.795 [1.01, 6.58] 0.008 1.162 [-3.12, 5.44] 0.595
Health Science** -1.512 [-3.75, .73] 0.186 -2.926 [-7.40, 1.55] 0.200
Age
17-22 REF REF
23 + -0.023 [-3.12, 3.07] 0.989 3.259 [2.48, 4.04] <0.001
Condition x Time
Baseline x Condition 1 REF check REF
Baseline x Condition 2 4.052 [4.05, 4.05] <0.001 3.893 [2.95, 4.84] <0.001
Baseline x Condition 3 -1.184 [-1.18, -1.18] <0.001 -0.949 [-1.92, .02] 0.054
Post x Condition 1 -6.116 [-6.12, -6.12] <0.001 -6.116 [-6.12, -6.12] <0.001
Post x Condition 2 -5.921 [-5.92, -5.92] <0.001 -6.080 [-7.02, -5.14] <0.001
Post x Condition 3 -8.524 [-8.52, -8.52] <0.001 -8.289 [-9.26, -7.32] <0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.390 [-.15, 2.93] 0.077 2.105 [.77, 3.44] 0.002
Course*
Podiatry REF REF
TCM -3.088 [-7.06, .885] 0.128 -5.329 [-10.07, -.58] 0.028
PT 2.869 [-.58, 6.32] 0.103 2.252 [-1.76, 6.26] 0.271
OT 3.981 [1.65, 6.31] 0.001 1.950 [-1.54, 5.44] 0.273
SExSc 1.828 [.86, 2.80] <0.001 1.955 [1.00, 2.91] <0.001
Health Science** 0.615 [-.96, 2.19] 0.444 -1.694 [-4.72, 1.33] 0.273
Age
17-22 REF REF
23 + 0.117 [-.80, 1.04] 0.803 1.576 [.13, 3.02] 0.032
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 0.140 [.14, .14] <0.001 -0.232 [-.99, .53] 0.551
Baseline x Condition 3 0.314 [.31, .31] <0.001 0.310 [-.33, .94] 0.339
Post x Condition 1 0.464 [.46, .46] <0.001 0.464 [.46, .46] <0.001
Post x Condition 2 -0.435 [-.44, -.44] <0.001 -0.807 [-1.57, -.05] 0.038
Post x Condition 3 -1.506 [-1.51, -1.51] <0.001 -1.510 [-2.15, -.88] <0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses






Unadjusted and Adjusted Mean Estimate changes in RIPLS, IEPS and PIS based on the 
interaction of Time and Condition (ITT) 
2013 Unadjusted and Adjusted Baseline to Post Regression Estimates for Sample 
Characteristics and Time x Condition Interactions for RIPLS, IEPS and PIS (ITT) 
Table 7 reports on the unadjusted and adjusted regression estimates for sample 
characteristics and time x condition interactions in 2013 from baseline to post for the 
RIPLS, IEPS and PIS instruments. Unadjusted RIPLS, IEPS and PIS estimates for gender, 
age and course from BL to post in 2013 are identical to those previously described in 
Tables 3 and 4. This is because such results are based on separate univariate analyses 
for each co-factor. As such there was no potential interaction with other co-factor that 
would have changed these results. However a factor not yet investigated in the 
unadjusted analysis was the interaction between time and condition in RIPLS, IEPS and 
PIS estimates. The following section will first report on the unadjusted time x condition 
reports on the effect of this interaction on the 2013 baseline to post RIPLS, IEPS and PIS 
dataset and then describe the adjusted estimate results. 
2013 Unadjusted Baseline to Post Time x Condition Interactions for RIPLS, IEPS and PIS 
(ITT) 
When the interaction of time from baseline to post and each condition was added 
as a factor in the univariate unadjusted analysis, all interactions produced statistically 
significant RIPLS, IEPS and PIS estimates. The following reports these significant 
interactions detected for the 2013 unadjusted Baseline to Post dataset. 
Using Baseline/Condition 1 as the point of reference, unadjusted analyses for 
RIPLS between time and condition produced statistically significant increases in the 
regression estimate for the baseline interaction with Condition 2 (coeff =0.5, 95% CI .53, 
.53, p<0.001) and the post  interactions with Condition 1 (coeff =5.3, 95% CI 5.29, 5.29, 
p<0.001), Condition 2 (coeff =5.4, 95% CI 5.44, 5.44, p<0.001) and Condition 3 (coeff 





detected for the Baseline and Condition 3 interaction (coeff=-1.6, 95% CI -1.64, -1.64, 
p<0.001). Similarly for IEPS, all condition and time interactions produced significant 
associations when compared to the IEPS for Condition 1 at baseline. An increase in the 
regression estimates was observed only for the Baseline interactions with Condition 2 
(coeff=4.1, 95% CI 4.05, 4.05, p<0.001). A decrease was detected for the Baseline 
interaction with Condition 3 (coeff=-1.2, 95% CI -1.18, -1.18, p<0.001) and the post 
interactions with Condition 1 (coeff=-6.1, 95% CI -6.12, -6.12, p<0.001), Condition 2 
(coeff=-5.9, 95% CI -5.92, -5.92, p<0.001) and Condition 3 (coeff=-8.5, 95% CI -8.52, -
8.52, p<0.001).  
Compared to the PIS Baseline/Condition 1 interaction as a point of reference, 
increases in the adjusted regression estimates were identified for the Baseline 
interactions with Condition 2 (coeff=0.1, 95% CI .14, .14, p<0.001), Condition 3 
(coeff=0.3, 95% CI .31, .31, p<0.001) and the post interaction with Condition 1 
(coeff=0.5, 95% CI .46, .46, p<0.001). In contrast, decreases in the adjusted regression 
estimates were detected for post interactions with Condition 2 (coeff=-0.4, 95% CI -.44, 
-.44, p<0.001), and Condition 3 (coeff=-1.5, 95% CI -1.51, -1.51, p<0.001).  
2013 Adjusted Baseline to Post Time x Condition Interactions for RIPLS, IEPS and PIS (ITT) 
Adjusted RIPLS BL to post 2013 regression estimate for females in comparison to 
males increased by 0.8 and lost the statistically significant association observed in the 
unadjusted analysis. IEPS estimates maintained their statistically significant association 
for gender after adjustment, with females producing an increase in the estimate by 2.9 
(p<0.001) for BL to post in 2013. PIS estimates were also predicted by gender after 
adjustment, with females producing scores that were higher than males by 2.1 
(p=0.002).  Adjustment of IEPS and PIS scores produced regression estimates that were 





confirmed the predictive influence of gender in producing higher coefficients for 
females in the 2013 BL to post datasets for IEPS and PIS. This association is new from 
that previously reported in this chapter as this regression analysis included the 
condition and time interaction factor.   
In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted RIPLS estimate by 1.5 but this association was not 
significant. In contrast to this, statistically significant associations for age  were detected 
in the adjusted analysis with older participants 23 years and over producing a higher  
IEPS estimate by 3.3 (p<0.001) and a higher PIS estimate by 1.6 (p=0.032) compared to 
younger 17-22 year olds in 2013 BL to post. In comparison with the previous 
unadjusted analysis, the regression estimates for RIPLS with regards to the age co-
factor remained non-significant. However the multivariate analysis produced an 
increase in the regression estimate for both IEPS and PIS and resulted in a statistically 
significant effect for age. The confirmed that once confounding factors were accounted 
for through adjustment, the true predictive influence of age, specifically those aged 23 
years and over, in increasing IEPS and PIS estimates was revealed.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to post 2013 RIPLS regression estimates were detected for Occupational 
therapy by 2.7 (p=0.009), and Health science by 1.7 (p=0.034). Both courses were also 
significant in the unadjusted regression suggesting that even after controlling for 
confounding factors, belonging to one of these two courses was a strong predictor of 
higher RIPLS score in 2013 from BL to post.  In contrast, a statistically significant 
decreased in the regression estimate by 1.7 (p=0.030) was detected for the 





between unadjusted RIPLS and the Sports and exercise science course was diminished 
after adjustment suggesting that this association was confounding. 
After IEPS adjustment, the only statistically significant association that remained 
was with the Traditional Chinese medicine course with a reduction in the regression 
estimate of 11.3 (p<0.001), suggesting that belonging to the TCM course was a strong 
predictor of lower IEPS scores. Previous unadjusted statistical associations with 
Physiotherapy, Occupational therapy and Sports and exercise science had all diminished 
after adjustment suggesting that these relationships were confounding.  
Finally, there were changes observed in the adjusted PIS regression for BL to 
post 2013 dataset. After adjustment, statistically significant increases in PIS estimates 
were maintained only for Sports and exercise science by 2 (p<0.001). For the 
Traditional Chinese medicine course, the adjusted multivariate analysis produced a 
decrease in the PIS estimate by 5.3. Compared to the previous univariate analysis, after 
adjustment, the estimate for PIS was lower and more significant, revealing the strong 
predictive influence of the TCM course in producing lower PIS scores. These adjusted 
statistical associations for PIS suggest that 1. The Sports and exercise science course 
was a predictor of higher PIS scores and that 2. Traditional Chinese medicine was 
associated with lower PIS scores. 
When the interaction of time from baseline to post and each condition was added 
as a factor in the multivariate adjusted analysis, the majority of these interactions 
produced statistically significant RIPLS, IEPS and PIS estimates. The following reports 





Using Baseline/Condition 1 as the point of reference, adjusted analyses for RIPLS 
between time and condition produced statistically significant increases in the 
regression estimate for the baseline interaction with Condition 2 (coeff =1.4, 95% CI .95, 
1.83, p<0.001) and the post  interactions with Condition 1 (coeff =5.3, 95% CI 5.29, 5.29, 
p<0.001), Condition 2 (coeff =6.3, 95% CI 5.85, 6.73, p<0.001) and Condition 3 (coeff 
=5.1, 95% CI 4.80, 5.39, p<0.001).   Only one decrease in the regression estimate was 
detected for the Baseline and Condition 3 interaction (coeff=-0.7, 95% CI –1.01, -.42, 
p<0.001). Similarly for IEPS, all condition and time interactions produced significant 
associations when compared to the IEPS for Condition 1 at baseline. An increase in the 
regression estimates was observed only for the Baseline interactions with Condition 2 
(coeff=3.9, 95% CI 2.95, 4.84, p<0.001). A decrease was detected for the Baseline 
interaction with Condition 3 (coeff=-0.9, 95% CI –1.92, .02, p=0.054) and the post 
interactions with Condition 1 (coeff=-6.1, 95% CI -6.12, -6.12, p<0.001), Condition 2 
(coeff=-6.1, 95% CI –7.02, -5.14, p<0.001) and Condition 3 (coeff=-8.3, 95% CI –9.26, -
7.32, p<0.001).  
Only the post interactions produced statistically significant estimates for PIS. 
Compared to the PIS Baseline/Condition 1 interaction as a point of reference, an 
increase in the adjusted regression estimate was identified only for the post interaction 
with Condition 1 (coeff=0.5, 95% CI .46, .46, p<0.001). In contrast, decreases in the 
adjusted regression estimates were detected for post interactions with Condition 2 








Figure 3: 2013 Condition 1 Adjusted Baseline to Post Regressions Estimates for RIPLS, 
IEPS and PIS (ITT) 
 
 
Figure 4: 2013 Condition 2 Adjusted Baseline to Post Regressions Estimates for RIPLS, 

































Figure 5: 2013 Condition 3 Adjusted Baseline to Post Regressions Estimates for RIPLS, 
IEPS and PIS (ITT) 
 
Figures 3-5 report of the changes in adjusted RIPLS, IEPS and PIS estimates from 
baseline to post intervention. For all conditions, there was an increase in the RIPLS 
estimate from baseline to post. In contrast, IEPS estimates decreased from baseline to 
post. For PIS, there was slight increase only for Condition 1 (from zero reference point 
to 0.2). For Condition 2 and Condition 3, there was a decrease in the PIS post 
intervention regression estimate in 2013.  
2013 Unadjusted and Adjusted Baseline to 5MFU Regression Estimates for Sample 
Characteristics and Time x Condition Interactions for RIPLS, IEPS and PIS (ITT) 
Table 8 reports on the unadjusted and adjusted regression estimates for sample 
characteristics and time x condition interactions in 2013 from baseline to 5MFU for the 
RIPLS, IEPS and PIS instruments. Unadjusted RIPLS, IEPS and PIS estimates for gender, 
age and course from BL to 5MFU in 2013 are identical to those previously described in 
Tables 3, 4 and 7. Table 8 reports the additional results of analysis including the 


















following section will first report on the unadjusted time x condition reports on the 
effect of this interaction on the 2013 baseline to 5MFU - RIPLS, IEPS and PIS dataset and 









Mean change [95% CI] p value Mean change [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.247 [.33, 2.16] 0.008 -0.390 [-1.73, .95] 0.570
Course*
Podiatry REF REF
TCM 0.857 [-2.67, 4.39] 0.635 1.461 [-2.33, 5.26] 0.45
PT -0.549 [-2.14, 1.04] 0.499 0.175 [-.84, 1.19] 0.736
OT 3.041 [1.22, 4.87] 0.001 3.340 [1.31, 5.37] 0.001
SExSc 0.727 [.69, .77] <0.001 0.942 [.31, 1.57] 0.003
Health Science** 2.810 [1.94, 3.68] <0.001 3.394 [2.36, 4.43] <0.001
Age
17-22 REF REF
23 + 1.122 [-.09, 2.33] 0.070 0.038 [-2.31, 2.39] 0.975
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 0.533 [.53, .53] <0.001 1.266 [.65, 1.88] <0.001
Baseline x Condition 3 -1.642 [-1.64, -1.64] <0.001 -1.000 [-1.68, -.32] 0.004
5mth x Condition 1 3.378 [3.38, 3.38] <0.001 3.378 [3.38, 3.38] <0.001
5mth x Condition 2 3.889 [3.89, 3.89] <0.001 4.622 [4.01, 5.24] <0.001
5mth x Condition 3 3.614 [3.61, 3.61] <0.001 4.256 [3.57, 4.94] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 1.452 [.09, 2.81] 0.036 2.298 [1.61, 2.98] <0.001
Course*
Podiatry REF REF
TCM -3.139 [-3.62, -2.66] <0.001 -1.099 [-4.78, 2.58] 0.558
PT 9.185 [2.44, 15.93] 0.008 11.921 [3.52, 20.32] 0.005
OT 7.483 [3.66, 11.30] <0.001 8.027 [4.64, 11.42] <0.001
SExSc 3.795 [1.01, 6.58] 0.008 5.644 [.09, 11.19] 0.046
Health Science** -1.512 [-3.75, .73] 0.186 -2.732 [-5.90, .44] 0.091
Age
17-22 REF REF
23 + -0.023 [-3.12, 3.07] 0.989 1.679 [-.40, 3.76] 0.114
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 4.052 [4.05, 4.05] <0.001 3.386 [2.02, 4.76] <0.001
Baseline x Condition 3 -1.184 [-1.18, -1.18] <0.001 -1.788 [-2.92, -.66] 0.002
5mth x Condition 1 1.522 [1.52, 1.52] <0.001 1.522 [1.52, 1.52] <0.001
5mth x Condition 2 5.107 [5.11, 5.11] <0.001 4.441 [3.07, 5.81] <0.001
5mth x Condition 3 5.406 [5.41, 5.41] <0.001 4.802 [3.67, 5.93] <0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.390 [-.15, 2.93] 0.077 1.061 [.53, 1.60] <0.001
Course*
Podiatry REF REF
TCM -3.088 [-7.06, .885] 0.128 -3.636 [-8.82, 1.55] 0.170
PT 2.869 [-.58, 6.32] 0.103 3.532 [.85, 6.21] 0.010
OT 3.981 [1.65, 6.31] 0.001 4.142 [1.19, 7.10] 0.006
SExSc 1.828 [.86, 2.80] <0.001 2.616 [1.16, 4.07] <0.001
Health Science** 0.615 [-.96, 2.19] 0.444 1.591 [-.30, 3.48] 0.099
Age
17-22 REF REF
23 + 0.117 [-.80, 1.04] 0.803 1.099 [.88, 1.32] <0.001
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 0.140 [.14, .14] <0.001 0.214 [-.44, .87] 0.523
Baseline x Condition 3 0.314 [.31, .31] <0.001 0.589 [.04, 1.14] 0.034
5mth x Condition 1 -1.478 [-1.48, -1.48] <0.001 -1.478 [-1.48, -1.48] <0.001
5mth x Condition 2 -4.559 [-4.56, -4.56] <0.001 -4.485 [-5.14, -3.83] <0.001
5mth x Condition 3 -4.376 [-4.38, -4.38] <0.001 -4.101 [-4.65, -3.55] <0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses





2013 Unadjusted Baseline to 5MFU Time x Condition Interactions for RIPLS, IEPS and PIS 
(ITT) 
Using Baseline/Condition 1 as the point of reference, all unadjusted analyses for 
RIPLS between time and condition produced statistically significant RIPLS estimates. 
The majority of these interactions produced increases in the regression estimate. Of 
these, there were increases in the regression estimate for the baseline interaction with 
Condition 2 (coeff =0.5, 95% CI .53, .53, p<0.001) and the five month interactions with 
Condition 1 (coeff =3.4, 95% CI 3.38, 3.38, p<0.001), Condition 2 (coeff =3.9, 95% CI 3.9, 
3.9, p<0.001) and Condition 3 (coeff =3.6, 95% CI 3.6, 3.6, p<0.001).   Only one decrease 
in the regression estimate was detected for the Baseline and Condition 3 interaction 
(coeff=-1.6, 95% CI -1.64, -1.64, p<0.001). Similarly for IEPS, all condition and time 
interactions produced significant associations when compared to the IEPS for Condition 
1 at baseline. Increases in the regression estimates were observed for Baseline 
interactions with Condition 2 (coeff=4.1, 95% CI 4.05, 4.05, p<0.001), and five month 
follow-up interactions with Condition 1 (coeff=1.5, 95% CI 1.5, 1.5, p<0.001), Condition 
2 (coeff=5.1, 95% CI 5.11, 5.11, p<0.001) and Condition 3 (coeff=5.4, 95% CI 5.41, 5.41, 
p<0.001). A decrease was detected for the Baseline interaction with Condition 3 (coeff=-
1.2, 95% CI -1.18, -1.18, p<0.001).  
Compared to the Baseline/Condition 1 interaction as a point of reference, 
increases in the PIS regression estimates were identified for both Baseline interactions 
with Condition 2 (coeff=0.1, 95% CI .14, .14, p<0.001) and Condition 3 (coeff=0.3, 95% 
CI .31, .31, p<0.001). In contrast, decreases in the regression estimates were detected 
for all 5 month follow-up interactions with Condition 1 (coeff=-1.5, 95% CI -1.48, -1.48, 
p<0.001), Condition 2 (coeff=-4.6, 95% CI -4.56, -4.56, p<0.001) and Condition 3 





2013 Adjusted Baseline to 5MFU Time x Condition Interactions for RIPLS, IEPS and PIS (ITT) 
Adjusted RIPLS BL to 5MFU 2013 regression estimate for females in comparison 
to males decreased by 0.4 and lost the statistically significant association observed in 
the unadjusted analysis. IEPS estimates maintained their statistically significant 
association for gender after adjustment, with females producing an increase in the 
estimate by 2.3 (p<0.001) for BL to 5MFU in 2013. PIS estimates were also predicted by 
gender after adjustment, with females producing scores that were higher than males by 
1.1 (p<0.001).  Adjustment of IEPS and PIS scores produced regression estimates for 
gender that were more significant than those that were reported for the unadjusted 
analysis. This confirmed the predictive influence of gender in producing higher 
coefficients for females in the 2013 BL to 5MFU datasets for IEPS and PIS. This 
association is new from that previously reported in this chapter as this regression 
analysis included the condition and time interaction factor.  
In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted RIPLS estimate by 0.04 but this association was not 
significant. Similarly, in the IEPS estimates for baseline for 5MFU, a higher non-
significant estimate of 1.7 was detected for older students aged 23 years and over.  In 
contrast to this, a statistically significant association for age were detected in the 
adjusted PIS estimate with older students 23 years and over producing a higher PIS 
estimate by 1.1 (p<0.001) compared to the younger 17-22 year old group. In 
comparison with the previous unadjusted analysis, the regression estimates for RIPLS 
and IEPS with regards to the age co-factor remained non-significant. However the 
multivariate analysis produced an increase in the regression estimate for PIS and 





factors were accounted for through adjustment, the true predictive influence of age, 
specifically those aged 23 years and over, in PIS estimates was revealed.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to 5MFU 2013 RIPLS regression estimates were detected for Occupational 
therapy by 3.3 (p=0.001), Sports and exercise science by 1 (p=0.003) and Health science 
by 3.4 (p<0.001). All three of these courses were also significant in the unadjusted 
regression suggesting that even after controlling for potentially confounding co-factors, 
belonging to one of these three courses was a strong predictor of higher RIPLS score in 
2013 from BL to 5MFU.   
After IEPS adjustment, statistically significant increases in the regression 
estimates remained for Physiotherapy by 11.9 (p=0.005), Occupational therapy by 8 
(p<0.001) and Sports and exercise science by 5.6 (p=0.046).  The Traditional Chinese 
medicine course maintained its decreased estimate of 1.1 compared to Podiatry, but 
after adjustment the statistical significance of this association diminished suggesting 
that this association was confounding.  
Finally, there were changes observed in the adjusted PIS regression for BL to 
5MFU 2013 dataset. After adjustment, statistically significant increases in PIS estimates 
were maintained for Occupational therapy by 4.1 (p=0.006) and Sports and exercise 
science by 2.6 (p<0.001). Adjustment of PIS also revealed a statistically significant 
increase in PIS estimates for Physiotherapy by 3.5 (p=0.010). These adjusted statistical 
associations for PIS suggest that the Occupational therapy, Sports and exercise science 






2013 Adjusted Baseline to 5MFU Time x Condition Interactions for RIPLS, IEPS and PIS 
All but one adjusted baseline and five month follow-up interactions with 
Condition 1-3 produced statistically significant RIPLS, IEPS and PIS estimates. The only 
exception was the baseline interaction with Condition 2 for PIS. The following reports 
the significant interactions detected for 2013 Baseline to 5MFU dataset. 
Using Baseline/Condition 1 as the point of reference, all adjusted analyses for 
RIPLS between time and condition produced statistically significant increases in the 
regression estimate for the baseline interaction with Condition 2 (coeff =1.3, 95% CI .65, 
1.88, p<0.001) and the five month interactions with Condition 1 (coeff =3.4, 95% CI 
3.38, 3.38, p<0.001), Condition 2 (coeff =4.6, 95% CI 4.01, 5.24, p<0.001) and Condition 
3 (coeff =4.3, 95% CI 3.57, 4.94, p<0.001).   Only one decrease in the regression estimate 
was detected for the Baseline and Condition 3 interaction (coeff=-1.0, 95% CI -1.68, -.32, 
p<0.001). This trend in adjusted estimates for RIPLS was the same produced in the 
unadjusted univariate analysis. Similarly for IEPS, all condition and time interactions 
produced significant associations when compared to the IEPS for Condition 1 at 
baseline. Increases in the regression estimates were observed for Baseline interactions 
with Condition 2 (coeff=3.4, 95% CI 2.02, 4.76, p<0.001), and five month follow-up 
interactions with Condition 1 (coeff=1.5, 95% CI 1.52, 1.52, p<0.001), Condition 2 
(coeff=4.4, 95% CI 3.07, 5.81, p<0.001) and Condition 3 (coeff=4.8, 95% CI 3.67, 5.93, 
p<0.001). A decrease was detected for the Baseline interaction with Condition 3 (coeff=-
1.8, 95% CI -2.92, -.66, p=0.002). This trend in the estimates was also produced in the 
univariate unadjusted analysis. 
Compared to the PIS Baseline/Condition 1 interaction as a point of reference, 





interaction with Condition 3 (coeff=0.6, 95% CI .04, 1.14, p=0.034). The significant 
association for Condition 2 at baseline diminished after adjustment. In contrast, 
decreases in the adjusted regression estimates were detected for all 5 month follow-up 
interactions with Condition 1 (coeff=-1.5, 95% CI -1.48, -1.48, p<0.001), Condition 2 
(coeff=-4.5, 95% CI -5.14, -3.83, p<0.001) and Condition 3 (coeff=-4.1, 95% CI -4.65, -
3.55, p<0.001).  
The permanency of these time x condition associations, particularly after 
adjustment, confirms the influence of the timed condition in predicting either a positive 
or negative effect on RIPLS, IEPS and PIS estimates.  
Figure 6: 2013 Baseline to Five Months Follow-Up Condition 1 Adjusted Regressions 




















Figure 7: 2013 Baseline to Five Months Follow-Up Condition 2 Adjusted Regressions 
Estimates for RIPLS, IEPS and PIS (ITT) 
 
  
Figure 8: 2013 Baseline to Five Months Follow-Up Condition 3 Adjusted Regressions 
Estimates for RIPLS, IEPS and PIS (ITT) 
 
Figures 6-8 report of the changes in adjusted RIPLS, IEPS and PIS estimates from 
































there was an increase in the RIPLS and IEPS estimates from baseline to 5MFU. In 





   
UNADJUSTED ADJUSTED
Mean change [95% CI] p value Mean change [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.179 [.18, 2.18] 0.021 1.07 [-0.09, 2.22] 0.07
Course*
Podiatry REF REF
TCM 1.148 [-1.27, 3.57] 0.353 3.10 [0.62, 5.47] 0.014
PT -1.763 [-3.97, .45] 0.118 -0.97 [-5.35, 3.41] 0.664
OT 5.355 [3.70, 7.01] <0.001 -1.12 [-3.99, 1.76] 0.447
SExSc 4.880 [4.36, 5.40] <0.001 -0.31 [-1.61, 0.98] 0.636
Paramedicine 2.399 [-1.14, 5.94] 0.184 -1.92 [-6.55, 2.70] 0.415
Health Science** 6.232 [4.77, 7.70] <0.001 0.53 [-3.06, 4.11] 0.773
Age
17-22 REF REF
23 + 0.208 [-1.02, 1.44] 0.741 0.03 [-2.57, 2.62] 0.984
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 -0.703 [-.70, -.70] <0.001 -0.55 [-0.66, -0.45] <0.001
Baseline x Condition 3 0.427 [.43, .43] <0.001 0.40 [0.17, 0.62] 0.001
Post x Condition 1 5.621 [5.62, 5.63] <0.001 5.62 [5.62, 5.63] <0.001
Post x Condition 2 5.388 [5.39, 5.39] <0.001 5.54 [5.43, 5.64] <0.001
Post x Condition 3 5.228 [5.23, 5.23] <0.001 5.20 [4.97, 5.43] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 2.576 [.84, 4.31] 0.004 1.752 [-.47, 3.97] 0.112
Course*
Podiatry REF REF
TCM 0.269 [-5.03, 5.57] 0.921 -4.271 [-13.55, 5.01] 0.367
PT 5.103 [-1.80, 12.01] 0.147 4.500 [-5.12, 14.12] 0.359
OT 6.261 [3.52, 9.00] <0.001 5.684 [3.01, 8.35] <0.001
SExSc -0.414 [-7.51, 6.68] 0.909 0.144 [-8.17, 8.46] 0.973
Paramedicine 2.868 [-1.88, 7.62] 0.237 5.685 [0.03, 11.34] 0.049
Health Science** 2.727 [-2.43, 7.88] 0.300 2.612 [-2.46, 7.68] 0.312
Age
17-22 REF REF
23 + 2.474 [-1.83, 6.78] 0.26 2.173 [-2.85, 7.19] 0.396
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 -1.142 [-1.14, -1.14] <0.001 -0.722 [-1.56, .12] 0.93
Baseline x Condition 3 -1.465 [-1.46, -1.46] <0.001 -0.803 [-1.76, 0.16] 0.101
Post x Condition 1 2.620 [2.62, 2.62] <0.001 2.620 [2.62, 2.62] <0.001
Post x Condition 2 2.538 [2.54-2.54] <0.001 2.958 [2.11, 3.80] <0.001
Post x Condition 3 -0.800 [-.80, -.80] <0.001 -0.138 [-1.10, .82] 0.778
Professional Identity Scale (PIS)
Male REF REF
Female 1.463 [.97, 1.95] <0.001 0.88 [0.42, 1.34] <0.001
Course*
Podiatry REF REF
TCM 1.375 [.28, 2.47] 0.014 -1.32 [-2.15,-0.50] 0.002
PT 1.250 [-.38, 2.88] 0.133 -0.25 [-2.51, 2.01] 0.828
OT 1.593 [1.32, 1.86] <0.001 0.68 [0.39, 0.96] <0.001
SExSc -1.766 [-4.09, .55] 0.136 -0.93 [-3.75, 1.88] 0.516
Paramedicine 1.076 [-1.65, 3.80] 0.439 1.78 [-1.14, 4.70] 0.231
Health Science** -1.010 [-3.23, 1.21] 0.372 -1.59 [-4.11,0.93] 0.215
Age
17-22 REF REF
23 + 2.38 [1.80,2.97] <0.001 1.952936 [1.76, 2.15] <0.001
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 0.789 [.79, .79] <0.001 0.9369275 [0.76, 1.18] <0.001
Baseline x Condition 3 0.681 [.68, .68] <0.001 1.061278 [0.90, 1.22] <0.001
Post x Condition 1 0.170 [.17, .17] <0.001 0.1705426 [0.17, 0.18] <0.001
Post x Condition 2 -1.113 [-1.11, -1.11] <0.001 -0.9650333 [-1.15, -0.78] <0.001
Post x Condition 3 -1.296 [-1.30, -1.30] <0.001 -0.9156004 [-1.07, -0.76] <0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses





2014 Unadjusted and Adjusted Baseline to Post Regression Estimates for Sample 
Characteristics and Time x Condition Interactions for RIPLS, IEPS and PIS (ITT) 
Table 9 reports on the unadjusted and adjusted regression estimates for sample 
characteristics and time x condition interactions in 2014 from baseline to post for the 
RIPLS, IEPS and PIS instruments. Unadjusted RIPLS, IEPS and PIS estimates for gender, 
age and course from BL to post in 2014 are identical to those previously described in 
Tables 5 and 6. This is because such results are based on separate univariate analyses 
for each co-factor. As such there was no potential interaction with other co-factor that 
would have changed these results. However a factor not yet investigated in the 
unadjusted analysis was the interaction between time and condition in RIPLS, IEPS and 
PIS estimates. The following section will first report on the unadjusted RIPLS, IEPS and 
PIS estimates based on the interaction of each of the three conditions at either baseline 
or post and then describe the adjusted estimate results. 
2014 Unadjusted Baseline to Post Time x Condition Interactions for RIPLS, IEPS and PIS 
(ITT) 
Using Baseline/Condition 1 as the point of reference, all unadjusted analyses for 
RIPLS between time and condition produced statistically significant RIPLS estimates. 
The majority of these interactions produced increases in the regression estimate. Of 
these, there were increases in the regression estimate for the baseline interaction with 
Condition 3 (coeff =0.4, 95% CI .43, .43, p<0.001) and the post  interactions with 
Condition 1 (coeff =5.6, 95% CI 5.62, 5.63, p<0.001), Condition 2 (coeff =5.4, 95% CI 
5.39, 5.39, p<0.001) and Condition 3 (coeff =5.2, 95% CI 5.23, 5.23, p<0.001).   Only one 
decrease in the regression estimate was detected for the Baseline and Condition 2 
interaction (coeff=-0.7, 95% CI -.70, -.70, p<0.001). Similarly for IEPS, all condition and 
time interactions produced significant associations when compared to the IEPS for 





Post interactions with Condition 1 (coeff=2.6, 95% CI 2.62, 2.62, p<0.001), and 
Condition 2 (coeff=2.5, 95% CI 2.54, 2.54, p<0.001). Statistically significant decreases in 
the unadjusted IEPS estimates were detected in the Baseline interactions with Condition 
2 (coeff=-1.1, 95% CI -1.14, -1,14, p<0.001), Condition 3 (coeff=-1.5, 95% CI -1.46, -1.46, 
p<0.001),  and Post time interaction with Condition 3 (coeff=-0.8, 95% CI -.80, -.80, 
p<0.001), when compared to the Baseline x Condition 1 interaction reference point.    
Finally for PIS, all baseline and condition interactions also resulted in statistically 
significant estimates. There was an increase in unadjusted univariate PIS estimates at 
baseline for Condition 2 (coeff=0.8, 95% CI .79, .79, p<0.001) and Condition 3 
(coeff=0.7, 95% CI .68, .68, p<0.001) and the Post time point interaction with Condition 
1 (coeff=0.2, 95% CI .17, .17, p<0.001). In contrast, there were statistically significant 
decreases in unadjusted PIS estimates for post intervention interactions with Condition 
2 (coeff=-1.1, 95% CI -1.11, -1.11, p<0.001) and Condition 3 (coeff=-1.3, 95% CI -1.30, -
1.30, p<0.001). 
2014 Adjusted Baseline to Post Condition Interactions for RIPLS, IEPS and PIS (ITT) 
Adjusted RIPLS BL to post 2014 regression estimate for females in comparison to 
males increased by 1.1 and lost the statistically significant association observed in the 
unadjusted analysis. Similarly, the IEPS estimate for females remained higher than 
males by 1.8, but the statistical significance of this association diminished after 
adjustment in the BL to post 2014 dataset. In contrast, only the PIS estimate remained 
significantly predicted by gender after adjustment, with females producing scores that 
were higher than males by 0.9 (p<0.001).  This confirmed the predictive influence of 
gender in producing higher coefficients for females in the 2014 BL to post datasets for 
PIS. This association is new from that previously reported in this chapter as this 





In comparison to the younger cohort, older participants aged 23 years and over 
produced a slightly higher adjusted RIPLS estimate by 0.03 but this association was not 
significant. Similarly, the IEPS adjusted estimate for older students aged 23 years and 
over remained higher than the younger 17-22 year old group by an estimate of 2.2, but 
the statistical significance of this association was also not significant. In contrast, only 
the PIS estimate remained significantly predicted by age after adjustment, with 
participants 23 years and over producing scores that were higher than younger 
students by 2 (p<0.001) in the 2014 BL to Post dataset. 
In comparison with the previous unadjusted analysis, the regression estimates 
for RIPLS and IEPS with regards to the age co-factor both remained non-significant. 
However the multivariate analysis produced an increase in the regression estimate for 
PIS and resulted in a statistically significant effect for age. The confirmed that once 
confounding factors were accounted for through adjustment, the true predictive 
influence of age, specifically those aged 23 years and over, in increasing PIS estimates 
was revealed.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to post 2014 RIPLS regression estimates were detected only for the 
Traditional Chinese medicine course  by 3.1 (p=0.014). Previously in the unadjusted 
analysis there was no statistical association detected; but after adjustment the true 
predictive influence of the Traditional Chinese medicine course in increase RIPLS 
estimates was revealed. Interestingly, courses like Occupational therapy, Sports and 
exercise science and Health science, that were previously identified as significant in 
influencing RIPLS estimates in the unadjusted analysis, became non-significant; 





After IEPS adjustment, the Occupational therapy course continued to produce a 
statistically significant increase in IEPS estimates by 5.7 (p<0.001) when compared to 
Podiatry in 2014 baseline to post. Further, the adjusted multivariate analysis also 
revealed the paramedicine course as the only other course to produce statistically 
significant higher IEPS estimate by 5.7 (p=0.049) when compared to Podiatry in 2014 
baseline to post.  These findings suggest that belong to Occupational therapy or 
Paramedicine in the 2014 baseline to post period was a strong predictor of higher IEPS 
scores.  
Finally, there were changes observed in the adjusted PIS regression for BL to 
post 2014 dataset. After adjustment, statistically significant increases in PIS estimates 
were maintained only for Occupational therapy by 0.7 (p<0.001). For the Traditional 
Chinese medicine course, the adjusted multivariate analysis produced a statistically 
significant decrease in the PIS estimate by 1.3 (p=0.002). Compared to the previous 
univariate analysis, after adjustment, the estimate for PIS was lower and more 
significant, revealing the strong predictive influence of the TCM course in producing 
lower PIS scores. These adjusted statistical associations for PIS suggest that 1. The 
Occupational therapy course was a predictor of higher PIS scores and that 2. Traditional 
Chinese medicine was associated with lower PIS scores. 
Condition x Time Interations after adjustment for RIPLS IEPS and PIS 2013  
Baseline to post 
2014 Adjusted Baseline to Post Time x Condition Interactions for RIPLS, IEPS and PIS 
All baseline and post interactions with Condition 1-3 produced statistically 
significant RIPLS and PIS estimates. The IEPS estimates were the exception with only 





the baseline interaction with Condition 1 reference point.  The following reports the 
significant interactions detected. 
Using Baseline/Condition 1 as the point of reference, the majority of adjusted 
analyses for RIPLS between time and condition produced statistically significant 
increases in the regression estimate for the baseline interaction with Condition 3 (coeff 
=0.4, 95% CI .17, .62, p=0.001) and the post interactions with Condition 1 (coeff =5.6, 
95% CI 5.62, 5.63, p<0.001), Condition 2 (coeff =5.5, 95% CI 5.43, 5.64, p<0.001) and 
Condition 3 (coeff =5.2, 95% CI 4.97, 5.43, p<0.001).   Only one decrease in the 
regression estimate was detected for the Baseline and Condition 2 interaction (coeff=-
0.6, 95% CI -.66, -.45, p<0.001). This trend in adjusted estimates for RIPLS was the same 
produced in the unadjusted univariate analysis for 2014 baseline to post.  
For IEPS, only two condition and time interactions produced significant 
associations when compared to the IEPS for Condition 1 at baseline. Statistically 
significant increases in the regression estimates were observed for Post interactions 
with Condition 1 (coeff=2.6, 95% CI 2.62, 2.62, p<0.001), and Condition 2 (coeff=3, 95% 
CI 2.11, 3.80, p<0.001). The previous significant interactions between baseline and 
Conditions 2 and 3 and between post with Condition 3, detected in the unadjusted 
analysis, diminished after adjustment suggesting that these associations in the 2014 
baseline to post dataset were confounding.  
Compared to the PIS Baseline/Condition 1 interaction as a point of reference, 
increases in the adjusted regression estimates were identified for the Baseline 
interaction with Condition 2 (coeff=0.9, 95% CI .76, 1.18, p<0.001), Condition 3 
(coeff=1.1, 95% CI .90, 1.22, p<0.001) and the post interaction with Condition 1 





estimates were detected for post  interactions with Condition 2 (coeff=-1, 95% CI -1.15, 
-.78, p<0.001), and Condition 3 (coeff=-0.9, 95% CI -1.07, -.76, p<0.001). This trend in 
adjusted estimates for PIS was the same produced in the unadjusted univariate analysis 
for 2014 baseline to post. 
Figure 9: 2014 Baseline to Post Condition 1 Adjusted Regressions Estimates for RIPLS, 























Figure 10: 2014 Baseline to Post Condition 2 Adjusted Regressions Estimates for RIPLS, 
IEPS and PIS (ITT) 
 
Figure 11: 2014 Baseline to Post Condition 3 Adjusted Regressions Estimates for RIPLS, 
IEPS and PIS (ITT) 
 
Figures 9-11 report of the changes in adjusted RIPLS, IEPS and PIS estimates from 
baseline to post intervention in 2014. For all conditions, there was an increase in the 































for Condition 1 (from zero reference point to 0.2). For Condition 2 and Condition 3, 







Mean change [95% CI] p value Mean change [95% CI] p value 
Readiness for Interprofessional Learning Scale (RIPLS)
Male REF REF
Female 1.179 [.18, 2.18] 0.021 0.88 [-0.07, 1.82] 0.07
Course*
Podiatry REF REF
TCM 1.148 [-1.27, 3.57] 0.353 -0.25 [-3.23, 2.73] 0.87
PT -1.763 [-3.97, .45] 0.118 -2.09 [-3.29, -0.88] 0.001
OT 5.355 [3.70, 7.01] <0.001 7.64 [5.55, 9.72] <0.001
SExSc 4.880 [4.36, 5.40] <0.001 7.33 [6.21, 8.45] <0.001
Paramedicine 2.399 [-1.14, 5.94] 0.184 4.87 [1.29, 8.45] 0.008
Health Science** 6.232 [4.77, 7.70] <0.001 8.48 [7.66, 0.29] <0.001
Age
17-22 REF REF
23 + 0.208 [-1.02, 1.44] 0.741 0.83 [-0.36, 2.02] 0.17
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 -0.703 [-.70, -.70] <0.001 -0.52 [-0.62, -0.42] <0.001
Baseline x Condition 3 0.427 [.43, .43] <0.001 0.27 [0.15, 0.38] <0.001
5mth x Condition 1 -5.565 [-5.57, -5.57] <0.001 -5.57 [-5.57, -5.56] <0.001
5mth x Condition 2 -4.951 [-4.95, -4.94] <0.001 -4.77 [-4.87, -6.67] <0.001
5mth x Condition 3 -4.009 [-4.01, -4.01] <0.001 -4.17 [-4.29, -4.06] <0.001
Interdisciplinary Education Perception Scale (IEPS)
Male REF REF
Female 2.576 [.84, 4.31] 0.004 1.193 [-.61, 2.99] 0.194
Course*
Podiatry REF REF
TCM 0.269 [-5.03, 5.57] 0.921 4.694 [-1.04, 10.42] 0.108
PT 5.103 [-1.80, 12.01] 0.147 7.246 [1.75, 12.75] 0.010
OT 6.261 [3.52, 9.00] <0.001 7.811 [4.98, 10.64] <0.001
SExSc -0.414 [-7.51, 6.68] 0.909 2.214 [-4.57, 9.00] 0.522
Paramedicine 2.868 [-1.88, 7.62] 0.237 3.677 [-2.21, 9.57] 0.221
Health Science** 2.727 [-2.43, 7.88] 0.300 4.478 [-1.96, 10.91] 0.173
Age
17-22 REF REF
23 + 2.474 [-1.83, 6.78] 0.26 3.134 [.07, 6.20] 0.045
Condition x Time
Baseline x Condition 1 REF check REF
Baseline x Condition 2 -1.142 [-1.14, -1.14] <0.001 -1.016 [-1.68, -.35] 0.003
Baseline x Condition 3 -1.465 [-1.46, -1.46] <0.001 -1.279 [-2.02, -.54] 0.001
5mth x Condition 1 1.070 [1.07, 1.07] <0.001 1.070 [1.07, 1.07] <0.001
5mth x Condition 2 0.871 [.87, .87] <0.001 0.997 [.33, 1.67] 0.003
5mth x Condition 3 1.454 [1.45, 1.45] <0.001 1.640 [.90, 2.38] <0.001
Professional Identity Scale (PIS)
Male REF REF
Female 1.463 [.97, 1.95] <0.001 0.69 [0.33, 1.06] <0.001
Course*
Podiatry REF REF
TCM 1.375 [.28, 2.47] 0.014 1.27 [0.26, 2.28] 0.013
PT 1.250 [-.38, 2.88] 0.133 2.75 [0.80, 4.70] 0.006
OT 1.593 [1.32, 1.86] <0.001 2.25 [1.57, 2.93] <0.001
SExSc -1.766 [-4.09, .55] 0.136 -0.62 [-3.61, 2.36] 0.683
Paramedicine 1.076 [-1.65, 3.80] 0.439 0.77 [-2.35,2.38] 0.629
Health Science** -1.010 [-3.23, 1.21] 0.372 -0.09 [-2.81, 2.63] 0.948
Age
17-22 REF REF
23 + 2.38 [1.80,2.96] <0.001 1.96 [1.65, 2.27] <0.001
Condition x Time
Baseline x Condition 1 REF REF
Baseline x Condition 2 0.789 [.78, .78] <0.001 0.8849669 [0.69, 1.07] <0.001
Baseline x Condition 3 0.681 [.68, .68] <0.001 0.9016625 [0.70, 1.10] <0.001
5mth x Condition 1 -5.248 [-5.25, -5.25] <0.001 -5.25 [-5.25, -5.24] <0.001
5mth x Condition 2 -5.420 [-5.42, -5.42] <0.001 -5.32 [-5.51, -5.13] <0.001
5mth x Condition 3 -5.544 [-5.54, -5.54] <0.001 -5.32 [-5.52,- 5.13] <0.001
* Course Abbreviations: Podiatry = Podiatric medicine, TCM = Traditional Chinese medicine, PT = Physiotherapy, OT = Occupational therapy, SExSc = Sports and exercise science
** Health Science course category includes students from Health Promotion, Therapeutic Recreation and Health Services Management courses





2014 Unadjusted and Adjusted Baseline to 5MFU Regression Estimates for Sample 
Characteristics and Time x Condition Interactions for RIPLS, IEPS and PIS (ITT) 
Table 10 reports on the unadjusted and adjusted regression estimates for sample 
characteristics and time x condition interactions in 2014 from baseline to 5MFU for the 
RIPLS, IEPS and PIS instruments. Unadjusted RIPLS, IEPS and PIS estimates for gender, 
age and course from BL to 5MFU in 2014 are identical to those previously described in 
Tables 5, 6 and 9. Table 10 reports the additional results of analysis including the 
interaction between time and condition as a co-factor not yet investigated. The 
following section will first report on the unadjusted time x condition reports on the 
effect of this interaction on the 2014 baseline to 5MFU - RIPLS, IEPS and PIS dataset and 
then describe the adjusted estimate results. 
2014 Unadjusted Baseline to 5MFU Time x Condition Interactions for RIPLS, IEPS and PIS 
(ITT) 
Using Baseline/Condition 1 as the point of reference, all unadjusted analyses for 
RIPLS between time and condition produced statistically significant RIPLS estimates. 
The majority of these interactions produced decreases in the regression estimate. Of 
these, there were decreases in the regression estimate for the baseline interaction with 
Condition 2 (coeff =-0.7, 95% CI -.70, -.70, p<0.001) and the five month interactions 
with Condition 1 (coeff =-5.6, 95% CI -5.6, -5.6, p<0.001), Condition 2 (coeff =-5, 95% CI 
-4.95, -4.94, p<0.001) and Condition 3 (coeff =-4, 95% CI -4.01, -4.01, p<0.001).   Only 
one increase in the regression estimate was detected for the Baseline and Condition 3 
interaction (coeff= 0.4 , 95% CI .43, .43, p<0.001). Similarly for IEPS, all condition and 
time interactions produced significant associations when compared to the IEPS for 
Condition 1 at baseline. Increases in the unadjusted regression estimates were observed 
for all the five month follow-up interactions with Condition 1 (coeff=1.1, 95% CI 1.07, 





(coeff=1.5, 95% CI 1.45, 1.45, p<0.001). A decrease was detected for the Baseline 
interaction with Condition 2 (coeff=-1.1, 95% CI -1.14, -1.14, p<0.001) and Condition 3 
(coeff=-1.5, 95% CI -1.46, -1.46, p<0.001) in the 2014 Baseline to 5MFU dataset.  
Compared to the Baseline/Condition 1 interaction as a point of reference, 
increases in the PIS regression estimates were identified for both Baseline interactions 
with Condition 2 (coeff=0.8, 95% CI .78, .78, p<0.001) and Condition 3 (coeff=0.7, 95% 
CI .68, .68, p<0.001). In contrast, decreases in the regression estimates were detected 
for all 5 month follow-up interactions with Condition 1 (coeff=-5.2, 95% CI -5.25, -5.25, 
p<0.001), Condition 2 (coeff=-5.4, 95% CI -5.42, -5.42, p<0.001) and Condition 3 
(coeff=-5.5, 95% CI -5.54, -5.54, p<0.001).  
2014 Adjusted Baseline to Five month Follow-up Adjusted Time x Condition Interactions for 
RIPLS, IEPS and PIS (ITT) 
Adjusted RIPLS BL to 5MFU 2014 regression estimate for females in comparison 
to males increased by 0.9 and lost the statistically significant association observed in the 
unadjusted analysis. Similarly, the IEPS estimate for gender lost its statistically 
significant association after adjustment, but females still produced an increased 
estimate of 1.2. Only the PIS estimate for gender maintained its significance after 
adjustment, with females producing an estimate that was higher than males by 0.7 
(p<0.001).  This confirmed the predictive influence of gender in producing higher PIS 
coefficients for females in the 2014 BL to 5MFU dataset. This association is new from 
that previously reported in this chapter as this regression analysis included the 
condition and time interaction factor.  
In comparison to the younger cohort, older participants aged 23 years and over 
produced a higher adjusted RIPLS estimate by 0.8 but this association was not 





significant estimate of 3.1 was detected for older students aged 23 years and over.  In 
contrast to this, a statistically significant association was sustained for age in the 
adjusted PIS estimate with older students 23 years and over producing a higher PIS 
estimate by 2 (p<0.001) compared to the younger 17-22 year old group. In comparison 
with the previous unadjusted analysis, the regression estimates for RIPLS and IEPS with 
regards to the age co-factor remained non-significant. However the multivariate 
analysis for PIS sustained the statistically significant effect for age and that those aged 
23 years and over, produced higher PIS estimates in the 2014 BL to 5MFU dataset.  
In comparison to the Podiatry course, statistically significant increases in 
adjusted BL to 5MFU 2014 RIPLS regression estimates were detected for Occupational 
therapy by 7.6 (p<0.001), Sports and exercise science by 7.3 (p<0.001), Paramedicine 
by 4.9 (p=0.008) and Health science by 8.5 (p<0.001). All of these courses, except for 
Paramedicine were also significant in the unadjusted univariate regression. This 
suggests that even after controlling for potentially confounding co-factors, belonging to 
these four courses was a strong predictor of higher RIPLS score in 2014 from BL to 
5MFU.  There was one statistically significant decrease in RIPLS estimates detected for 
Physiotherapy with a coefficient of -2.1 (p=0.001).  
After IEPS adjustment, a statistically significant increase of 7.2 (p=0.010) in the 
regression estimate was revealed for Physiotherapy when compared to Podiatry in the 
2014 BL to 5MFU dataset.   Prior unadjusted analysis for course and IEPS did not detect 
a significant association for Physiotherapy. The Occupational therapy course 
maintained its significant association with IEPS and produced an increased adjusted 





Finally, there were changes observed in the adjusted PIS regression for BL to 
5MFU 2014 dataset. After adjustment, statistically significant increases in PIS estimates 
were maintained for Occupational therapy by 2.3 (p<0.001) and Traditional Chinese 
medicine by 1.3 (p=0.013). Adjustment of PIS also revealed a statistically significant 
increase in the PIS estimate for Physiotherapy by 2.8 (p=0.006). These adjusted 
statistical associations for PIS suggest that the Occupational therapy, Sports and 
exercise science and Physiotherapy courses were predictors of higher PIS scores in the 
2014 BL to 5MFU dataset. 
2014 Baseline to 5MFU Adjusted Time x Condition Interactions for RIPLS, IEPS and PIS 
All adjusted baseline and five month follow-up interactions with Condition 1-3 
produced statistically significant RIPLS, IEPS and PIS estimates. The following reports 
the significant interactions detected for 2014 Baseline to 5MFU dataset. 
Using Baseline/Condition 1 as the point of reference, all but one of the adjusted 
analyses for RIPLS between time and condition produced statistically significant 
decreases in the regression estimate for the baseline interaction with Condition 2 (coeff 
=-0.5, 95% CI -.62, -.42, p<0.001) and the five month interactions with Condition 1 
(coeff =-5.6, 95% CI -5.57, -5.56, p<0.001), Condition 2 (coeff =-4.8, 95% CI -4.87, -6.67, 
p<0.001) and Condition 3 (coeff =-4.2, 95% CI -4.29, -4.06, p<0.001).   Only one increase 
in the regression estimate was detected for the Baseline and Condition 3 interaction 
(coeff=0.3, 95% CI .15, .38, p<0.001). This trend in adjusted estimates for RIPLS was the 
same produced in the unadjusted univariate analysis. (BUT OPPOSITE TO THE TREND 





Similarly for IEPS, all condition and time interactions produced significant 
associations when compared to the IEPS for Condition 1 at baseline. Increases in the 
regression estimates were observed only in the five month follow-up interactions with 
Condition 1 (coeff=1.1, 95% CI 1.07, 1.07, p<0.001), Condition 2 (coeff=1, 95% CI .33, 
1.67, p=0.003) and Condition 3 (coeff=1.6, 95% CI .90, 2.38, p<0.001). A decrease was 
detected for the Baseline interaction with Condition 2 (coeff=-1.0, 95% CI –1.68, -.35, 
p=0.003) and Condition 3 (coeff=-1.3, 95% CI -2.02, -.54, p=0.001). This trend in the 
estimates was also produced in the univariate unadjusted analysis. 
Compared to the PIS Baseline/Condition 1 interaction as a point of reference, 
increases in the adjusted regression estimates were identified only for the Baseline 
interaction with Condition 2 (coeff= 0.9, 95% CI .69, 1.07, p<0.001) and Condition 3 
(coeff=0.9, 95% .70, 1.10, p<0.001). In contrast, decreases in the adjusted regression 
estimates were detected for all 5 month follow-up interactions with Condition 1 (coeff=-
5.3, 95% CI -5.25, -5.24, p<0.001), Condition 2 (coeff=-5.3, 95% CI -5.51, -5.13, p<0.001) 
and Condition 3 (coeff=-5.3, 95% CI -5.52, -5.13, p<0.001).  
The permanency of significance levels for these ‘time by condition’ interactions 
on regression estimates, particularly after adjustment, confirmed the influence of these 











Figure 12: 2014 Baseline to Five Months Follow-Up Condition 1 Adjusted Regression 
Estimates for RIPLS, IEPS and PIS (ITT) 
 
Figure 13: 2014 Baseline to Five Months Follow-Up Condition 2 Adjusted Regression 


































Figure 14: 2014 Baseline to Five Months Follow-Up Condition 3 Adjusted Regression 
Estimates for RIPLS, IEPS and PIS (ITT) 
 
Figures 12-14 report of the changes in adjusted RIPLS, IEPS and PIS estimates from 
baseline to 5MFU after intervention in 2014. For all conditions, there was a decrease in 
the RIPLS and PIS estimates from baseline to 5MFU. In contrast, IEPS estimates 
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Figure 15: Comparison of 2013 and 2014 Baseline to Post RIPLS, IEPS and PIS estimate 







































































Figure 16: Comparison of 2013 and 2014 Baseline to 5MFU RIPLS, IEPS and PIS 












































RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS
Gender Y Y Y Y Y Y Y Y
Age Y Y Y Y Y
Course Y Y Y Y Y Y Y Y Y Y Y Y
Abbreviations: RIPLS=Readiness for Interprofesional Learning Scale; IEPS=Interdisciplinary Education Perception Scale; PIS=Professional Identity Scale
Y= statistically significant association (alpha < 0.05)
POST FOLLOW-UP
2013 2014






S = statistically significant; NS= not statistically significant 
RIPLS=Readiness for Interprofessional Learning Scale; IEPS=Interdisciplinary Education Perception Scale; PIS=Professional Identity Scale 
Courses: OT=Occupational therapy, PT=Physiotherapy, SES=Sports and Exercise Science, HS=Health Science, TCM=Traditional Chinese medicine, Para=Paramedicine 
Age: 23+ yrs= participants 23 years and over 






 2013 Baseline to Post 2013 Baseline to 5 mths Follow-up 2014 Baseline to Post 2014 Baseline to 5 mths Follow-up 
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted 
RIPLS IEPS PIS RIPL
S 
IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPL
S 
IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS 
Gender Compared to Males 
Females S S NS NS S S S S NS NS S S S S S NS NS S S S S NS NS S 
Age Compared to 17-22yr olds 
23+ yrs NS  NS NS NS S NS NS NS NS NS NS S NS NS S NS NS S NS NS S NS S S 
Course Compared to Podiatry 
TCM NS S NS NS S S NS S NS NS NS NS NS NS S S NS S NS NS S NS NS S 
PT NS S NS S NS NS NS S NS NS S S NS NS NS NS NS NS NS NS NS S S S 
OT S S S S NS NS S S S S S S S S S NS S S S S S S S S 
SExSc S S S NS NS S S S S S S S S NS NS NS NS NS S NS NS S NS NS 
Paramed Not included in this data set NS NS NS NS S NS NS NS NS S NS NS 
Health Sc S NS NS S NS NS S NS NS S NS NS S NS NS NS NS NS S NS NS S NS NS 
Time   
Baseline 
to post 
S S NS S S NS N/A S S S S S S N/A 
Baseline 
to 5 mths 
N/A S NS S S NS S N/A S S S S S S 







S = statistically significant; NS= not statistically significant 
RIPLS=Readiness for Interprofessional Learning Scale; IEPS=Interdisciplinary Education Perception Scale; PIS=Professional Identity Scale 
Courses: OT=Occupational therapy, PT=Physiotherapy, SES=Sports and Exercise Science, HS=Health Science, TCM=Traditional Chinese medicine, Para=Paramedicine 
Age: 23+ yrs= participants 23 years and over 
Condition x Time =effect of time from baseline to post and baseline to 5 months on RIPLS, IEPS and PIS estimates for each condition   
B = Baseline, P=Post, FU=5 month Follow-up, C = Condition
 2013 Baseline to Post 2013 Baseline to 5 mths Follow-up 2014 Baseline to Post 2014 Baseline to 5 mths Follow-up 
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted 
RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS 
Gender Compared to Males 
Females S S NS NS S S S S NS NS S S S S S NS NS S S S S NS NS S 
Age Compared to 17-22yr olds 
23+yrs NS NS NS NS S S NS NS NS NS  NS S NS NS S NS NS S NS NS S NS NS S 
Course Compared to Podiatry 
TCM NS S NS NS S S NS S NS NS NS NS NS NS S S NS NS NS NS S NS NS S 
PT NS S NS S NS NS NS S NS NS S S NS NS NS NS NS NS NS NS NS S S S 
OT S S S S NS NS S S S S S S S S S NS S NS S S S S S S 
SExSc S S S NS NS S S S S S S S S NS NS NS NS NS S NS NS S NS NS 
Paramed Not included in this data set NS NS NS NS S NS NS NS NS S NS NS 




B/C2 S S S S S NS S S S S S NS S S S S NS S S S S S S S 
B/C3 S S S S S NS S S S S S S S S S S NS S S S S S S S 
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S S S S S S 
FU/C2 S S S S S S S S S S S S 
FU/C3 S S S S S S S S S S S S 















RCT Comparison between Per Protocol and Intention to Treat Analysis 
Introduction 
 
There is strong support in the literature for the use of intention to treat results 
over those produced via the per protocol method (Sedgwick, 2015; Shah, 2011). The 
loss of follow-up data in a per protocol analysis can bias the results because the full 
representation of demographic co-factors present in the sample at baseline is no longer 
present at follow-up (Sedgwick, 2013). However, in the current RCT study the loss of 
data at five months follow up was significant. As such, for this study it would be difficult 
to suggest that any statistical change in effect from baseline to follow up using the per 
protocol method alone, was a result of the condition to which participants were 
allocated to. While the randomisation of participants attempted to control for selection 
bias, losing a significant number at follow-up, means that the follow-up sample is no 
longer controlled via the original randomisation process (Sedgwick, 2015).  As a result 
of this loss to follow-up, the sample may in fact become very different in composition to 
the baseline sample.  
In the current study, at five months, only 16% of the original sample size from 
the 2013 and 2014 baseline and post intervention datasets were retained. Intention –to- 
treat analysis offered a method to manage this bias by imputing the lost data and 
retaining the integrity of the full original sample. In this study, the process used for 
imputation was the last value carried forward method. This is the preferred method of 
imputation as is recommended as best practice for imputation of missing data (Shah, 
2011).  Completing both a per protocol analysis and an intention to treat analysis is 





of results and an estimation of the potential bias in treatment effectiveness (Sedgwick, 
2013). 
Because of the degree of imputation conducted at 5 month follow-up, this section 
will provide a comparison of the results from the per protocol and ITT analysis. This 
comparison will provide information to describe how the per protocol and ITT datasets 
are different. If the variability between the two analyses are comparable then the 
recommendation would be to use the ITT results because this approach to data analysis 
controls for selection bias; a bias particularly critical in an RCT. The comparison of the 
PP and ITT datasets will describe the number of statistically significant differences or 
associations identified for each factor and the degree to which the confidence intervals 
overlap.  
Comparison of Statistically Significant differences in PP v’s ITT 
 
Overall there were more statistically significant differences based on sample 
characteristics detected in the Intention to treat (ITT) analysis (N=25) compared to the 
Per protocol (PP) analysis (N=17).  The majority of these were observed in the five 
month follow-up for ITT (N=10) compared to the PP (N=3) analysis. The reason for this 
higher detection of statistically significant results in the ITT analysis could have been 
due to the higher sample size due to imputation of scores, particularly in the five month 
follow-up dataset. Sample size has been identified as critical in detecting statistically 
significant effects with bigger sample sizes being more effective in detecting statistically 
different means, association or effects (Webb & Bain, 2011). 
Figure 1 illustrates the differences in mean estimates for the per protocol and 





comparison of the mean estimates suggested that the PP analysis produced group 
means that were generally higher for RIPLS, IEPS and PIS compared to the ITT analysis.  
This suggests that the imputation method used in this ITT analysis moderated the 
higher means produced in the PP analysis. These differences were mostly noticeable in 
the 5 month follow-up data comparison and may confirm that the PP results were in fact 
biased, particularly given the smaller response rate at the five months follow-up time 
point. It may also suggest that the per protocol follow-up sample exhibited election bias, 
i.e. that the sample that volunteered at the follow up time point were more positive 
about the IPE experience compared to those who chose not to participate. This would 
help explain why the per protocol follow up means were higher than those calculated 
for the ITT dataset. In any case it is well known that imputation does decrease the 
variance of the dataset by bringing items responses closer to the mean. 
 
Figure 1: Comparison of PP and ITT 5 Month Follow-up Mean Estimates in 2013 and 
2014 for RIPLS, IEPS and PIS 
 
 








Comparison of Mean Estimates by degree of Confidence Interval Overlap 
Table compares statistical difference between estimates in the per protocol and ITT 
analysis. This was done by reviewing the confidence intervals for each factor in the PP 
results and comparing these to the confidence intervals produced in the ITT results. If 
the confidence intervals of the PP and ITT overlap, it implied that there was no 
statistical difference between the estimates obtained from the PP and that of ITT. 
Confidence intervals that did not overlap were considered statistically different.  
From the regression analyses to test for effects of co-factors, there were 29 estimates 
(11.5%) with confidence intervals that did not overlap between the per protocol and 
ITT results. As such, 11.5% of mean estimates produced for ITT were statistically 
different from the means estimates for the same factor in the per protocol analysis. 
Table 1 highlights that 86% of these statistically different estimates were associated 





2013 Baseline to Post 2013 Baseline to 5MFU 2014 Baseline to Post 2014 Baseline Baseline to 5MFU
RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS RIPLS IEPS PIS
Gender
Females NS NS NS NS NS NS NS NS NS NS NS NS
Age 
23+yrs and over NS NS NS NS NS NS NS NS NS NS NS NS
Course
TCM NS NS NS NS NS NS NS NS NS NS NS S
PT NS NS NS NS NS NS NS NS NS NS NS NS
OT NS NS NS NS NS NS NS NS NS NS NS NS
SExSc NS NS NS NS NS NS NS NS NS S NS NS
Paramed NS NS NS NS NS NS NS NS NS NS NS NS
Health Sc NS NS NS NS NS NS NS NS NS S NS NS
Time NS NS NS NS NS NS NS NS NS NS NS NS
Baseline to Post NS NS NS NS NS NS NS NS NS NS NS NS
Baseline to 5MFU NS NS NS NS NS NS NS NS NS S NS S
NS NS NS NS NS NS NS NS NS NS NS NS
Gender Compared to Males
NS NS NS NS NS NS NS NS NS NS NS NS
Age Compared to 17-22yr olds
NS NS NS NS S NS NS NS NS NS NS NS
Course
TCM NS NS NS NS NS NS NS NS NS NS NS S
PT NS NS NS NS NS NS NS NS NS NS NS S
OT NS NS NS NS NS NS NS NS NS S NS NS
SExSc NS NS NS NS NS NS NS NS NS S NS NS
Paramed NS NS NS NS NS NS NS NS NS S NS NS
Health Sc NS NS NS NS NS NS NS NS NS S NS NS
Time NS NS NS NS NS NS NS NS NS NS NS NS
Condition x Time
B/C2 NS S NS NS NS S NS NS NS NS NS NS
B/C3 NS NS NS NS NS NS NS NS NS S NS NS
P/C1 NS S NS NS NS NS NS S S S NS NS
P/C2 NS NS NS NS NS NS NS NS NS S NS NS
P/C3 NS NS NS NS NS NS NS NS NS S NS NS
FU/C1 NS NS NS S S S NS NS NS NS NS S
FU/C2 NS NS NS NS NS NS NS NS NS NS NS S
FU/C3 NS NS NS S NS S NS NS NS NS NS S
Compared to Males

















S = statistically significant; NS= not statistically significant 
RIPLS=Readiness for Interprofessional Learning Scale; IEPS=Interdisciplinary Education Perception 
Scale; PIS=Professional Identity Scale 
Courses: OT=Occupational therapy, PT=Physiotherapy, SExSc=Sports and Exercise Science, Health 
Sc=Health Science, TCM=Traditional Chinese medicine, Paramed=Paramedicine 
Baseline to Post= effect of time from baseline to post on RIPLS, IEPS and PIS estimates 
Condition x Time =effect of time from baseline to post and baseline to 5 months on RIPLS, IEPS and PIS 
estimates for each condition   








Discussion and Recommendations 
Imputation is a method used to manage possible bias caused by loss of follow-up data. 
This comparison of per protocol and intention-to-treat results suggests that: 
1. there is sufficient similarity in the baseline to post  mean estimate that support the
use of the ITT analysis results 
2. that the results associated with the baseline to five month follow up data should be
used with cautious given the significant loss of follow up data and the uncertainty that 
the mean estimate is shared by both the per protocol and ITT datasets.  
3. Future studies using follow-up consider bringing the follow-up point of data
collection forward to counter the significant loss to follow up data. One suggestion 
would be to follow up at one month after the study post data collection time point. 
